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Description of Habitat Association

The White Pine-Hemlock Habitat Association occurs on mesic to somewhat dry sites over a
broad range of topographic conditions including ravines, valley flats, sheltered low ridges,
open north-facing slopes at high elevations, and steep exposed slopes. This association
includes forest dominated by hemlock and white pine, singly or mixtures of both and
associated hardwood species. Hemlock may be the dominate speciesin forested ravines and
flats along streams at low to intermediate elevations, and at higher elevations on open north-
facing slopes. White pine may share dominance in the low to intermediate elevation forests.
Hemlock is also associated with mesophytic hardwoods. Water on these sites is primarily
from surface sources (rainfall). On some sites, limited amounts of ground water help
maintain suitable moist conditions. Sunlight, which drives photosynthesis, is the major
source of energy. Fire has historically had little impact on eastern hemlock. However, decay
of vegetation and byproducts of fires passing through the White Pine-Hemlock Habitat
Association does provide energy sources. Pit and mound microtopography is also
characteristic of this habitat association. Currently, the hemlock wooly adelgid, an exotic
insect is causing widespread mortality among eastern hemlocks. This infestation is not
currently aforest health problem on the Daniel Boone National Forest (USDA Forest
Service, 1997).

The Daniel Boone Nationa Forest (DBNF) occursin three ecological sections: Northern
Cumberland Plateau, Interior Low Plateau and Highland Rim and Cumberland Mountains.
The White Pine-Hemlock Habitat Association occursin al three of these ecological sections.

In the Northern Cumberland Plateau of the DBNF, white pine-hemlock habitat occursin the
following landtype associations (LTAS) (USDA Forest Service, 1997a; 1996):

e Northern Escarpment (221Hb004)

e Northern Low Hillg/Cliff Transition (221Hb005)
e Northern Rolling Hills (221He003)

e North Fork Kentucky Cliffs (221Hb003)

e Central Cliff (221Hb002)

e London-Corbin Plain Transition (221Hc007)
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e Rolling Low Hills (221He001)

e Low Hills(221He002)

e Low Hills-Rugged Hills Transition (221Ha002)

e Southern Middle Breathitt Rugged Hills (221Ha001)
e London-Corbin Plain (221Hc006)

e Rockcastle Hills (221Hc005)

e Southern Cliff (221Hc003)

e Big South Fork Plateau (221Hc004).

On the DBNF, Interior Low Plateau and Highland Rim, white pine-hemlock habitat occursin
the following LTAs (USDA Forest Service, 1997a; 1996):

e Triplett Creek Knobs (222En002)
e Knob Flats (222En001).

In the Cumberland Mountain ecological section, of the DBNF, white pine-hemlock habitat
occursin thefollowing LTA (USDA Forest Service, 1997a; 1996):

e Northern Jellico Mountains (M221Cd001).

On the DBNF, the white pine-hemlock forest type is concentrated on steep colluvial slopes
with Jefferson soils derived from sandstone, mostly in narrow ravines or on lower north-
facing slopes. In addition to the dominant hemlock, other characteristic trees include white
pine, birches, magnolias and American holly, most of which are more common in transitional
or disturbed phases. White pine is often co-dominant in the canopy, but rare in the
understory. The dominant shrub is typically rhododendron; mountain pepperbush and buffalo
nut are also frequent. The herbaceous layer is usually sparse, however, the most abundant
herbaceous species include New Y ork fern, sweet white violet, and partridge berry. Other
characteristic associates include shining clubmoss, rockcap fern, and Indian cucumber root.
Species that can be observed in the transition to beech-yellow-poplar or sugar maple include
foamflower and meehania. Other speciestypica of the transition zone include, black cohosh,
hepatica, spring beauty, slender toothwort, goldenrod, yellow mandarin, erect trillium and
crested dwarf iris (USDA Forest Service, 1989).

. Current Status of the Habitat Association on the Daniel Boone National Forest

The white pine and hemlock forest types on the DBNF are tracked in the Continuous
Inventory of Stand Conditions (CISC) and are represented as white pine (03), white pine -
hemlock (04), and hemlock (05). The management codes in this forest type, white pine-
hemlock, are defined as follows (USDA Forest Service, 1992):
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(03) =70+ percent of the dominant and co-dominant basal area (BA) is softwood, and
white pine is the predominant softwood;

(04)= 70+ percent of the dominant and co-dominant BA is softwood, and white pine and
hemlock each have at least 10 BA, and together are the predominant softwoods; and

(05)= 70+ percent of the dominant and co-dominant BA is softwood, and hemlock is
predominant (and the stand contains greater than 10 BA of white pine).

The CISC database was queried to determine occurrence of these forest types on the
landscape. The Daniel Boone National Forest has approximately 665,000 acres of forested
land. Of this acreage, approximately 1 percent or 9,312 acres are within the white pine-
hemlock forest type as described. Table 1 shows the forest types of white pine-hemlock
habitat on the DBNF separated by age class (USDA Forest Service, 1998).

Table 1. Forest types within the White Pine—-Hemlock Habitat Association by age and acres.

AGE WHITE PINE (03) | WHITE PINE- HEMLOCK (05)
ACRES HEMLOCK (04) ACRES

0-10 818 0 0
11-20 2203 0 0
21-30 1673 44 86
31-40 1281 0 216
41-50 231 33 122
51-60 61 0 45
61-70 73 36 38
71-80 269 24 109
81-90 43 0 117
91-100 0 209 103
101-110 225 47 325
111-120 0 0 373
121-130 0 0 62
131-140 0 0 189
141-150+ 0 0 257
TOTAL 6877 393 2042

Management Needs: Recommendations for the Conservation of Habitat to Ensure
Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. Thiswould involve
maintaining a structured age class distribution with emphasis on maintaining alarge
component of habitat that contains the habitat modifiers required by various species.
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e Evaluate habitats to determine those capable of supporting reintroduction of species at
risk.

o0 Ratonale: Specific species management within this habitat association may require
reintroduction efforts to ensure continued persistence of that particular species or
group of speciesin this association.

e White pine-hemlock needsto be represented in arange of age classes.

o0 Rationale: White pine-hemlock makes up approximately 1 percent of the forest type
on the DBNF. The species identified in this habitat association require a variety of
age classes, elevations and tract sizes. Species from the wood thrush, which requires
a minimum tract size of 3 hectares (7.43 acres) to the Acadian flycatcher, which
prefers forested tract sizes of 37 hectares (91.4 acres) of mesophytic cove habitats
greater than 80 years old. A range of age classes, along with their accompanying
attributes, is a necessary component of this habitat association. It is presumed that
with a range of age classes, specifically older age stands and their attributes, i.e.
decorticated logs which are utilized by Nowellis curvifolia, the species identified in
this habitat association will continue to persist on the forest.

e Where applicable, leave project unit boundaries with irregular and feathered edges

o0 Rationale: Abrupt habitat changes can create barriers to wildlife passing through the
unit.

IV.Management Needs: Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the White Pine-Hemlock Habitat Association will need to be
implemented at alevel sufficient to provide datato track the current condition of the habitat.
The following items are considered necessary to ensure that the association can be properly
evaluated and decisions supported.

e Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should also be conducted in response to events
that have potential to alter the landscapei.e., windstorms, winter storms, insect and
disease infestations (high priority).

o0 Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

e Employ GIS and vegetation management databases to track the condition and
composition of the White Pine-Hemlock Habitat Association (high priority).
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o0 Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS
coverage of stands should be adequate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makesthe
assumption that the inventory data collects the necessary information regarding
habitat modifiers.

e Continue to implement R8 landbird monitoring program (high priority).

o Rationale: This monitoring program will help track the persistence of the avian
species in this habitat association. Thismay be a critical element in documenting
avian species trends in this association.
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Attachment A.

SpeciesList: White-Pine Hemlock Habitat Association

Class Common Name/ Species
ANIMALS
Birds Sharp-shinned Hawk/ Accipiter striatus

Acadian Flycatcher/ Empidonax virescens
Wood Thrush/ Hylocichla mustelina
Swainson's Warbler/ Limnothlypis swainsonii
Red-breasted Nuthatch/ Stta canadensis

PLANTS

Liverworts Liverwort/ Nowellia curvifolia

Monocots Pink Lady’ s-slipper/ Cypripedium acaule

M osses Feather Moss or Log Moss/ Hypnum curvifolium

Feather Moss or Log Moss/ Hypnum imponens
Fern Moss or Log Moss/ Thuidium delicatulum
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Attachment B.

White Pine-Hemlock Species/Habitat Relationships with References
ANIMALS

Birds

Sharp-shinned Hawk — Accipiter striatus — Although this species is known to use a mixture of
hardwoods and conifers, pines and hemlock seem to be preferred for nesting and over-wintering
in Kentucky. The typical nesting site isin the canopy of alarge, mature pine or hemlock within
an extensive tract of forest. Sharp-shinned hawks are also observed (e.g., when foraging) within
areas having amix of forested and semi-open habitat; however, they more frequently occupy
heavily forested areas (Hamel, 1992). Thus, year-round, the existence of tracts of mature forest
isof prime importance to the species.

Acadian Flycatcher — Empidonax virescens — This speciesis usually found near water, generally
near a stream course or some small waterway (Hamel, 1992). It generally uses an open,
moderate understory for feeding in a stand with tall trees and closed canopy (DeGraaf et. al.,
1991). Itisassociated with forested tracts at least 37 hectares (91.4 acres) in size (Hamel, 1992).
DBNF monitoring data indicates that the greatest number of occurrences for this specieswerein
mesophytic-cove habitats greater than 80 years old. The acadian flycatcher is particularly fond
of the shaded, moist coves dominated by hemlocks and adjacent to small streams (L.Perry, pers.
obs.)

Wood Thrush — Hylocichla mustelina — The wood thrush is found in awide variety of forest
types, provided a well-developed understory is present. Moderately shaded, deciduous and mixed
stands of mature trees with a dense shrub and/or sapling understory are typical habitat,
particularly when occurring on moist sites. Rich hardwood and bottomland forests are favored,
however, drier sites may be used, so long they have the relatively dense shrub layer. Nesting isin
shrubs, vines, and small trees. Although the species will tolerate some fragmentation of habitat,
it ismost common in extensive forest and requires a minimum tract size of 3 hectares (Hamel
1992). This species would be particularly attracted to the white pine-hemlock forest due to the
damp, shaded conditions frequently associated with it.

Swainson’s Warbler — Limnothlypis swainsonii — This forest interior speciesis found within
tracts of moist, extensive forest that have dense understory (Palmer-Ball, 1996). Hemlock
ravines, having dense growths of rhododendron and laurel, and bottomland forest, with awell-
developed understory and/or thickets of small trees, are favored locations. Dense cane breaks are
also used. On the DBNF, this bird is often observed in damp, shady hemlock ravines with an
understory of rhododendron, near small streams (L.Perry, pers. obs.).

Red-breasted Nuthatch — Stta canadensis — Though this nuthatch is dependent on coniferous
habitat, its requirements vary consider-ably between seasons. It generally breeds at elevations
above 3500 feet, in dead spruce or fir trees. Occasionally it will nest in hemlock and, rarely, in
pine. Suitable snags (dead trees) are greater than 6” dbh (six inch diameter at breast height).
Mature stands are favored. The red-breasted nuthatch prefers to overwinter in dense stands of
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conifers and pine-oak. During this time, the birds are not particular to age class so much asto
stand density. On the DBNF, when these birds are encountered in winter, it is aimost always
while feeding in pines—especially mature virginia pines having alot of cones (L. Perry, pers.
obs.). The red-breasted nuthatch is particularly attracted to white pine forests during its nesting
season, where it gathers white pine resin to smear on the face of its nest tree.

PLANTS
Liverworts

Liverwort — Nowellia curvifolia — This liverwort is widespread in northern North America, south
into the Appalachian provinces, present in the high mountains of Mexico and Central America. It
is found almost exclusively on decorticated logs. On the DBNF, it is found almost exclusively on
decorticated eastern hemlock and yellow pine logs, usually of 10-12 inch diameter or larger. It
requires moderate to heavy shade.

M onocots

Pink Lady’ s-dlipper — Cypripedium acaule — Acrossits range, it occurs in acid forests or
wetlands (usually sphagnum bogs). On the DBNF, pink lady’ s-slipper is found in upland oak and
mixed pine-oak woods, and occasionally on hummocks within seeps and streamhead wetlands. It
occursin light to heavy shade, but does not seem to flower unlessin somewhat open conditions.
This species responds well to burning. It is not uncommon to find 3-4 dozen plantsin flower and
as many more in vegetation condition following afire where only a dozen or so were found
before. The speciesis experiencing collection pressure from root diggers. Digging of this species
is not permitted on the DBNF.

M osses

Feather Moss or Log Moss — Hypnum curvifolium — It has awide distribution in North America.
The species is uncommon to common and occursin avariety of habitats. It isusually found in
moderate to heavy shade under hardwood or hardwood-pine canopy. It frequently grows on
downed logs from which it isincreasingly stripped for the horticultural industry. It is also found
on rocks and boulders and occasionally soils and tree bases. The habitat occupied on the DBNF
isusually downed logs or rocks.

Feather Moss or Log Moss — Hypnum imponens — It has a wide distribution in North America.
The species is common to abundant and occursin avariety of habitats. It is usually found in
moderate to heavy shade under hardwood or hardwood-pine canopy. It frequently grows on
downed logs from which it isincreasingly stripped for the horticultural industry. It is also found
on rocks and boulders and occasionally soils and tree bases. The habitat occupied on the DBNF
isusually downed logs or rocks.

Fern Moss or Log Moss — Thuidium delicatulum — This mossis a northern US and Canadian
species which extends southward in the eastern US to the Gulf coast (and south to northern South
America). It isausually common speciesin its habitat, which is on moist soil, humus, rocks, or
logsin forest or sometimes meadows or fields. On the DBNF, it is most common in mixed
mesophytic forest on rocks, logs and soil, but is also found in dry-mesic forest, and rarely in
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xeric forest. It also occurs on the DBNF in old fields and meadows, sometimes in ruderal areas.
This speciesiswidely collected for the horticultural industry and in some areas is becoming
scarce.

References:

DeGraaf R.M., V.E. Scott, R.H. Hamre, L. Ernst, and S.H. Anderson. 1991. Forest and
Rangeland Birds of the United States - Natural History and Habitat Use. USDA Agriculture
Handbook 688. 625 pp.

Hamel, Paul B. 1992. Land Manager's Guide to Birds of the South. The Nature Conservancy,
Southeastern Region, Chapel Hill, NC. 437 pp.

Palmer-Ball, B.L. 1996. The Kentucky Breeding Bird Atlas. The University Press of Kentucky,
Lexington, KY. 372pp.

Perry, L. Wildlife Biologist. USDA Forest Service, Daniel Boone National Forest, Stearns
Ranger District. Personal Observations.
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White Pine-Hemlock Association Matrix

Association Habitat M odifier Class Common/Species
1-W. Pine-Hemlock |W. Pine-Hemlock Forest (blank) P-MON |Pink Lady-slipper/ Cypripedium acaule
Acidic Substrate P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum
Closed Forest Canopy BIRD  |Acadian flycatcher/ Empidonax virescens
Dense shrub understory Swainson's Warbler/ Limnothlypis swainsonii
\Wood Thrush/ Hylocichla mustelina
Downed Logs P-MOS |Feather Moss, Log Moss/ Hypnum imponens
Downed L ogs (minimum size) P-LIV Liverwort/ Nowellia curvifolia
Elevation (above 2300 ft) BIRD Red-breasted Nuthatch/ Sitta canadensis
Forest Interior (Minimal Edge) Swainson's Warbler/ Limnothlypis swainsonii
High Shade Swainson's Warbler/ Limnothlypis swainsonii
P-MOS |Feather Moss, Log Moss/ Hypnum curvifolium
Large Decadent Trees BIRD Sharp-shinned Hawk/ Accipter striatus
Mature forest Red-breasted Nuthatch/ Sitta canadensis
\Wood Thrush/ Hylocichla mustelina
Mid-age Forest Swainson's Warbler/ Limnothlypis swainsonii
Moderate Shade \Wood Thrush/ Hylocichla mustelina
P-MOS  |Fern Moss, Log Moss/ Thuidium delicatulum
Moist BIRD Swainson's Warbler/ Limnothlypis swainsonii
P-MOS |Feather Moss, Log Moss/ Hypnum curvifolium
Feather Moss, Log Moss/ Hypnum imponens
Fern Moss, Log Mosg/ Thuidium delicatulum
Open Midstory/Understory BIRD Acadian flycatcher/ Empidonax virescens
Rocky/Rocks P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum
Snags > 6" dbh BIRD Red-breasted Nuthatch/ Sitta canadensis
Tract Size (Area Sensitive) Acadian flycatcher/ Empidonax virescens

Swainson's Warbler/ Limnothlypis swainsonii

Tree and Snags (Cavity Nesters)

Red-breasted Nuthatch/ Sitta canadensis

Water (Distance Sensitive)

Acadian flycatcher/ Empidonax virescens
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Viability Assessment Report
For
Conifer-Northern Har dwood Habitat Association

Prepared by
Pamela J. Martin
Daniel Boone National Forest

Description of Habitat Association

The Conifer-Northern Hardwood Habitat Association isfound in the northern tier of states
from Minnesota to Maine southward along the Appalachian Mountains to North Georgia.
The hemlock-northern hardwood forest is dominated by eastern hemlock and hardwood
species associated with cooler, moister conditions. This forest type devel ops best on cool,
moderately wet to somewhat poorly drained sites. Main associates are sugar maple,
American beech, red maple, and eastern white pine. Soil tends to be acidic with surfaces
consisting mostly of needles and twigs. Hemlocks greatly limit the amount of light reaching
the forest floor, which in turn resultsin sparse understory vegetation. The exceptionisin
early successional stages and in canopy gaps, where abundant understory vegetation exists
(USDA Forest Service, 1997). The white pine-northern hardwood forest is closely related to
historical fire patterns, largely occupying the drier end of the conifer-northern hardwood
complex. Common associates include red maple and northern red oak on dry sites and sugar
maple, beech, white ash, and hemlock on moist sites (USDA Forest Service, 1997).

The Daniel Boone Nationa Forest (DBNF) occursin three ecological sections: Northern
Cumberland Plateau, Interior Low Plateau and Highland Rim and Cumberland Mountains.
On the DBNF, conifer-northern hardwood habitat occursin all three of these ecological
sections. The magjority of the conifer-northern hardwood habitat on the DBNF occursin the
Northern Cumberland Plateau ecological section. In the Northern Cumberland Plateau,
conifer-hardwood habitat occursin the following landtype associations (LTAS) (see USDA
Forest Service, 1997a; 1996):

e Southern Middle Bresathitt Rugged Hills (221Ha001)

e Big South Fork Plateau (221Hc004)

e Southern Knobstone Escarpment Transition (221Hc002)

e Rolling Low Hills (221He001)

e Central Cliff (221Hb002)

e Central Knobstone Escarpment (221Hb001)

e Northern Rolling Hills (221He003)
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e Low Hills-Rugged Transition (221Ha002)

e North Fork Kentucky Cliffs (221Hb003)

e Northern Low Hills/Cliff transition (221Hb005)
e Southern Cliff (221Hc003)

e Rockcastle Hills (221Hc005)

e London-Corbin Plain Transition (221Hc006)

e Northern Escarpment (221Hb004).

Within the Interior Low Plateau and Highland Rim section, conifer-northern hardwood
habitat occursin the following LTA (USDA Forest Service, 1997a; 1996):

e Triplett Creek Knobs (222En002) LTA.

Within the Cumberland M ountain ecological section, conifer-northern hardwood habitat
occursin thefollowing LTA (USDA Forest Service, 1997a; 1996):

e Northern Jellico Mountains (M221Cd001) LTA (USDA, 1997a; 1996).

On the DBNF, the Conifer-Northern Hardwood Habitat Association occurs on mesic to
somewhat xeric sites over a broad range of topographic conditions including ravines, valley
flats, sheltered low ridges, open north-facing slopes at high elevations, and steep exposed
slopes. The conifer-northern hardwood forest is dominated by hemlock and white pine singly
or mixed with associated hardwood species. Hemlock may dominate forested ravines and
flats along streams at low to intermediate elevations, and at higher elevations, on open north-
facing slopes. White pine may share dominance in the low to intermediate elevation forests,
or hemlock may be associated with mesophytic hardwoods, particularly yellow poplar. Shrub
layers are typically ericaceous, with common occurrence of rhododendron and laurel. The
herb layer may include Halberd-leaved yellow violet, foamflower and Christmas fern. White
pine seldom forms pure stands, but does mix with hemlock along streams and with oaks such
as, northern red oak, white oak, chestnut oak, black oak, and scarlet oak on upland slopes.
The shrub layer may be dense, dominated by rhododendron, blueberry, and/or mountain
laurel. Herbaceous cover is usually sparse or absent (SAMAB, 1996).

Water on these sitesis primarily from surface sources (rainfall). On some sites, limited
amounts of ground water help maintain the sites. Sunlight, which drives photosynthesis, is
the major source of energy. Decay of vegetation and byproducts of fires, which may pass
through the Conifer-Northern Hardwood Habitat Association, also provide energy sources.
For conifer-northern hardwood forest, windthrow is a particularly common disturbance on
many sites due to high water tables, which limit the downward expansion of roots. Thistype
of disturbance allows for frequent gap phase regeneration. Pit and mound microtopography
isalso characteristic. Fire has historically had little impact on eastern hemlock. However, the

2 Conifer-Northern Hardwood
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hemlock wooly adelgid, an exotic insect is causing widespread mortality among eastern
hemlocks in the South (USDA Forest Service, 1997). Thisinfestation is not currently aforest
health problem on the DBNF.

. Current Status of the Habitat Association on the Daniel Boone National For est

The conifer—northern hardwood forest types on the DBNF are tracked in the Continuous
Inventory of Stand Conditions (CISC) and are represented as hemlock-hardwood (08), white
pine—cove hardwood (09), white pine-upland hardwood (10), and upland hardwood—white
pine (42). The management codes in this forest type, conifer-northern hardwood, are defined
asfollows:

(08) = 50 to 69 percent of the dominant and co-dominant basal areais softwood, and
plurality of softwood is hemlock;

(09) = 50 to 69 percent of the dominant and co-dominant basal areais softwood, and
plurality of softwood iswhite pine;

(10) = 50 to 69 percent of the dominant and co-dominant basal areais softwood, and at
least 50 percent of the softwood is white pine;

(42) = 30 to 49 percent of the dominant and co-dominant basal areais softwood, and at
least 50 percent of the softwood is white pine, and the hardwood component consists of
greater than 70 percent upland hardwood species (USDA Forest Service, 1992).

On the DBNF, approximately 665,000 acres are in forested land. Of this acreage,
approximately 4 percent or 24,852 acres are within the conifer-northern hardwood forest type
as described. Refer to Table 1, which shows the conifer-northern hardwood forest types
divided by age class and acres (USDA Forest Service, 1998).

Table 1. Forest types within the Conifer—Northern Hardwood Habitat Association by age

and acres.
AGE Hemlock — WhitePine— | WhitePine— Upland
Har dwood (08) Cove Upland Hardwood —
Hardwood (09) | Hardwood (10) |  White Pine
(42)
0-10 70 98 182 76
11-20 264 142 647 428
21-30 851 154 454 247
31-40 856 64 138 70
41-50 343 0 37 78
51-60 463 36 17 66
61-70 1348 91 361 112
71-80 2780 41 437 97
81-90 3063 68 31 144
91-100 3386 36 51 56

Conifer-Northern Hardwood
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AGE Hemlock — WhitePine— | WhitePine— Upland
Har dwood (08) Cove Upland Hardwood —
Hardwood (09) | Hardwood (10) |  White Pine
(42)
101-110 2367 406 130 0
111-120 1354 81 0 0
121-130 836 17 0 0
131-140 446 177 0 0
141-150+ 1155 0 0 0
TOTAL 19582 1411 2485 1374

[11. Management Needs: Recommendations for the Conservation of Habitat to Ensure
Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. Thiswould involve
maintaining a structured age class distribution with emphasis on maintaining a significant
component of habitat that contains the habitat modifiers required by various species.

Manage habitat association by alterations and improvements coordinated through a
habitat prescription process (DBNF LRMP, 1V-13).

0 Rationale: Habitat manipulation is a necessary tool in the management of this
association.

Develop standards and guidelines specifically for the higher elevation conifer — northern
hardwood sites. The intent of these guidelines would be to help ensure continued
persistence of the unique high elevation forest communities on the DBNF.

0 Rationale: Several speciesin this association are strongly linked to the higher
elevation sites and their attributes. This habitat is limited on the DBNF and should be
managed carefully to ensure continued recruitment of this forest type.

Conifer-northern hardwood forest types need to be represented in arange of age classes.

o Rationale: Conifer-northern hardwood makes up approximately 4 percent of the
forest type on the DBNF. The speciesidentified in this habitat association (plants,
amphibian, mammals and birds) require a variety of age classes, elevations and tract
sizes. Species from the blackburnian warbler, which requires extensive tracts of high
elevation mature forest to the red-breasted nuthatch, which is known to breed at 2500
feet and beyond. A range of age classes, along with their accompanying attributes, is
a necessary component of this habitat association. Age distribution management
along with implementation of best management practices should ensure continued
persistence of the species identified in this habitat association.

4 Conifer-Northern Hardwood
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e Where applicable, leave project unit boundariesirregular and with feathered edges.

0 Rationale: Abrupt habitat changes can create barriers to wildlife passing through the
unit.

V. Management Needs. Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the Conifer-Northern Hardwood Habitat Association will need
to be implemented at alevel sufficient to provide datato track the current condition of the
habitat. The following items are considered necessary to ensure that the association can be
properly evaluated and decisions supported.

e Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should also be conducted in response to events
that have potential to alter the landscape i.e., windstorms, winter storms, and infestations

(high priority).

o Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

e Employ GIS and vegetation management databases to track the condition and
composition of the Conifer-Northern Hardwood Habitat Association (high priority).

0 Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS
coverage of stands should be adequate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makesthe
assumption that the inventory data collects the necessary information regarding
habitat modifiers.

e Continue to implement R8 landbird monitoring program (high priority).

o0 Rationale: This monitoring program will help track the persistence of the avian
species in this habitat association. Thismay be a critical element in documenting
avian species trends in this association. This monitoring program contains points
linked to this association it would be considered an excellent tool for both species-
specific and association monitoring.

5 Conifer-Northern Hardwood



07/15/2003

e Identify land parcels that may become available for acquisition (moderate priority).

o0 Rationale: In this habitat association, high elevation acreage is limited. Those
attributes unique to this association in higher elevations may be a critical element in
the persistence of specific speciesin this habitat association. High elevation acreage
is present within the proclamation boundary. Acquiring available land parcels will
facilitate and increase management opportunities for these high elevation
communities.
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Attachment A.

Species List: Conifer-Northern Hardwood Habitat Association

Class Common Name /Species

ANIMALS

Amphibians Mountain Dusky Salamander/ Desmognathus ochrophaeus
Birds Sharp-shinned Hawk/ Accipter striatus

Blackburnian Warbler/ Dendroica fusca
Wood Thrush/ Hylocichla mustelina
Swainson’s Warbler/ Limnothylpis swainsonii
Red-breasted Nuthatch/ Stta canadensis

Mammals Kentucky Red-backed Vole/ Clethrionomys gapperi maurus
Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
Masked Shrew/ Sorex cinereus cinereus
Long-tailed Shrew/ Sorex dispar blitchi
Appalachian Cottontail/ Sylvilagus obscurus

PLANTS

Dicots Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
Liverworts Liverwort/ Nowellia curvifolia

Monocots Spotted Coralroot/ Corallorrihiza maculata

Wild Lily-of-the-valley/ Maianthemum canadense

M osses Fern Moss or Log Moss/ Thuidium delicatulum
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Attachment B.

Conifer-Northern Hardwood Species/Habitat Relationships with References
ANIMALS
Amphibians

Mountain Dusky Salamander — Desmognathus ochrophaeus — This species has the broadest
atitudinal distribution of any desmognathine salamander, reaching the highest elevationsin the
eastern United States. These salamanders become more terrestrial a higher elevations,
apparently in response to increased humidity (Hairston, 1949; Tilley, 1973). At high elevations,
the mountain dusky salamander prefers cool, moist floors of conifer forests (USGS, 2001); at
low elevations, this species occurs primarily under rocks, logs or leaves near stream margins,
springs, or seepage areas, where the ground is water saturated. Adults will often move far into
the adjacent woodlands, particularly during rains. The mountain dusky salamander requires
mesic woodlands, usually hardwoods or mixed pine-hardwood, with springs, seeps or rocky
streams. In winter, this salamander is known to congregate in springs or seepage areas (USGS,
2001). Wet, mossy, rock faces are preferred by this species. The mountain dusky salamander’s
diet includes small arthropods and earthworms (Wilson, 1995)

Birds

Sharp-shinned Hawk — Accipiter striatus — During the year, sharp-shinned hawks utilize both
hardwoods and conifers and, in general, are most abundant in areas where a mixture of tree types
exists. Although they are known to nest in hardwoods, birds in Kentucky seem to prefer
evergreens for nesting and over-wintering. The typical nesting siteisin the canopy of alarge,
mature pine or hemlock within an extensive tract of forest. Sharp-shinned hawks are al'so
observed (e.g., when foraging) within areas having a mix of forested and semi-open habitat;
however, they more frequently occupy heavily forested areas (Hamel, 1992). Thus, year-round,
the existence of tracts of mature forest is of prime importance to the species. Sharp-shinned
hawks would be expected to occur in this habitat association primarily because of the presence of
evergreen conifers that seem to be preferred by this species for nesting. On the DBNF, two nests
have been reported, both from conifers (yellow pine and eastern hemlock) (L. Perry, pers. obsv).

Blackburnian Warbler — Dendroica fusca — Thisis aforest interior species of higher elevations,
with most of the birds that are recorded in the Cumberland and Southern Appal achians occurring
above 3500 feet (Hamel, 1992). A variety of coniferous and mixed forest types are utilized, with
deciduous habitat being used to a greater extent in this southern part of the breeding range
(DeGraaf €. a., 1991). Extensive tracts of mature forest, with large (> 20" dbh) nesting trees, are
required (Hamel, 1992). The blackburnian warbler has a slight preference for forests of
hardwoods mixed with hemlocks, spruce and fir (Hamel 1992). This habitat association would
represent areas that provide this environment. On the DBNF, this species has only been
encountered during periods of migration and would not be expected to breed on the DBNF
except in areas where elevations are greater than 3500’ of which there are few of.
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Wood Thrush — Hylocichla mustelina — The wood thrush is found in awide variety of forest
types, provided a well-developed understory is present. Moderately shaded, deciduous and mixed
stands of mature trees with a dense shrub and/or sapling understory are typical habitat,
particularly when occurring on moist sites. The species frequently occursin riparian habitat, rich
hardwood and bottomland forests being favored; however, drier sites may be used, so long they
have the relatively dense shrub layer. Nesting isin shrubs, vines, and small trees. Although the
species will tolerate some fragmentation of habitat, it is most common in extensive forest and
requires a minimum tract size of 3 hectares (Hamel 1992). This habitat association would be
expected to attract nesting and foraging wood thrushes primarily due to the presence of
hardwoods when combined with shaded and moist conditions.

Swainson’s Warbler — Limnothylpis swainsonii — This forest interior speciesis found within
tracts of moist, extensive forest that have dense understory (Pamer-Ball, 1996). Hemlock
ravines, having dense growths of rhododendron and laurel, and bottomland forest, with awell-
developed understory and/or thickets of small trees, are favored locations. Dense cane breaks are
also used. On the DBNF, this bird is often observed in damp, shady hemlock ravines with an
understory of rhododendron, near small streams (L.Perry, pers. obs.). Assuming water is nearby,
this habitat association would be expected to attract Swainson’s warblers primarily due to the
shaded and moist conditions usually present in stands of mixed conifers and hardwoods.

Red-breasted Nuthatch — Stta canadensis — Though this nuthatch is dependent on coniferous
habitat, its requirements vary considerably between seasons. It generally breeds at elevations
above 3500 feet, in dead spruce or fir trees. Occasionally it will nest in hemlock and, rarely, in
pine (Hamel, 1992). Suitable snags (dead trees) are greater than 6" dbh (six inch diameter at
breast height). Mature stands are favored. The red-breasted nuthatch prefersto over-winter in
dense stands of conifers and pine-oak. During that time, the birds are not particular to age class
so much as to stand density. On the DBNF, when these birds are encountered in winter, it is
almost always while feeding in pines—especialy mature Virginia Pines having alot of cones.
Breeding records of this species have only been reported from one site on the DBNF, whichisa
conifer-dominated stand composed of mature white pines and hemlock and less mature
deciduous hardwoods.(L. Perry, pers. obs.). This habitat association would be expected to
attract foraging red-breasted nuthatches primarily due to the presence of conifers.

Mammals

Kentucky Red-backed Vole — Clethrionomys gapperi maurus — The Kentucky red-backed voleis
known to inhabit the higher elevations of the conifer-northern hardwood forest type on the
Redbird Ranger District, DBNF. Itisfound in dense forest habitat, cool damp woodlands with
down logs, and shaded rock talus areas usually on north facing slopes. Moss covered rocks are a
common occurrence in this species favored habitat. The red-backed vole feeds on avariety of
nuts, seeds berries, bark and roots. Itsdistribution is likely to be controlled, in part, on the
availability of free water because this vole is known to drink large quantities.

Cloudland Deermouse — Peromyscus manicul atus nubiterrae — This species is known from cool
moist forests at higher elevationsin the Black Mountain area of the DBNF. This nocturnal
species occurs in both the conifer-northern hardwood and mixed mesophytic forest types with
minimum edge. In these areas it is sometimes associated with talus or rock outcrops. Fallen logs,
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typical of older growth forest conditions are important components of their habitat. Food habits
are about 50 percent insects with fruit and vegetation utilized in the spring and summer and seeds
and nuts utilized in the fall and winter.

Masked Shrew — Sorex cinereus cinereus — The masked shrew is associated with higher
elevations of the conifer-northern hardwood habitat association. They are found in deep, moist
woodlands and prefer areas of thick leaf mold and decaying fallen logs. Masked shrews may
occur in small populations on the Redbird Ranger District, DBNF. The species may occur in
other forested habitats, particularly near stream head seeps, that have the right conditions to
support numerous invertebrate food species and moisture conditions. The dens of masked shrews
arelocated in cavitiesin logs or snags, under logs or in shallow burrows. In streamside areas
they may be found in communities dominated by hemlock/rhododendron. The diet of this species
consists of avariety of invertebrates and small vertebrate animals. They prefer moist habitats and
access to free water may be important.

Long-tailed Shrew — Sorex dispar blitchi — The long-tailed shrew is found in the higher
elevations of the conifer-northern hardwood forest habitat association on the Redbird Ranger
District, DBNF. There the speciesis found among cool, moist or shady boulder fields or talus
slopes often moss covered. The species aso has been found near headwater seeps in mature
forest areas in this habitat association. Food habits consist of awide variety of invertebrates
associated with mature forest communities. Nest sites are usually associated with natural
subterranean tunnels among boulder crevices.

Appalachian Cottontail Rabbit — Sylvilagus obscurus - This forest dwelling species occurs on the
DBNF in areas ranging from conifer-northern hardwood to mixed mesophytic to dry-mesic oak
forest. Itisregarded as aforest interior species susceptible to habitat fragmentation. It prefers
relatively cool, understory areas of ericaceous vegetation such as mountain laurel, rhododendron
and blueberries. Large tracts of contiguous, relatively old forest overstory vegetation are needed
to provide viable populations of this species.

PLANTS
Dicots

Small Enchanter's-nightshade — Circaea alpina ssp. alpina— Thisis a northern species with a
range extending southward along the Appalachian Mountains. It requires cool, moist conditions.
On the DBNF, it is found associated with cold air drainage and narrow sandstone hollows with
high shade and humidity. Almost alwaysit is near a stream, but usually out of the floodplain.

Liverworts

Liverwort — Nowellia curvifolia — This liverwort is widespread in northern North America, south
into the Appalachian provinces, present in the high mountains of Mexico and Central America. It
isfound almost exclusively on decorticated logs. On the DBNF, it isfound almost exclusively on
decorticated eastern hemlock and yellow pine logs, usually of 10-12 inch diameter or larger. It
requires moderate to heavy shade.
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M onocots

Spotted Coralroot — Corallorhiza maculata — The spotted coralroot is mostly a northern species
with extensions into the Appalachian Mountains. Its habitat is hardwood forest, but occurs under
avariety of conditions. In Kentucky, it is known only from Pine Mountain within the DBNF
proclamation boundary. It occurs on dry-mesic oak-hardwood forest in rich soil.

Wild Lily-of-the-valley — Maianthemum canadense —This is a northern North American species
with range extensions south along the Appalachian Mountains. It isfound in acid, well-drained
sites under eastern hemlock and mixed hardwood forest. It is commonly found on rotten logs or
hummocks in wet woods. On the DBNF, it isfound on lower slopes and upper terraces in eastern
hemlock or mixed mesophytic forest. These sites are cool and shady.

M osses

Fern Moss or Log Moss — Thuidium delicatulum— This moss is a northern US and Canadian
species which extends southward in the eastern US to the Gulf coast (and south to northern South
America). It isausually common speciesin its habitat, which is on moist soil, humus, rocks, or
logsin forest or sometimes meadows or fields. On the DBNF, it is most common in mixed
mesophytic forest on rocks, logs and soil, but is also found in dry-mesic forest, and rarely in
xeric forest. It also occurs on the DBNF in old fields and meadows, sometimes ruderal areas.
This speciesiswidely collected for the horticultural industry and in some areas is becoming
scarce.

References:

DeGraaf, R.M., V.E. Scott, R.H. Hamel, L. Ernst, and S.H. Anderson. 1991. Forest and
Rangeland birds of the United States - Natural History and Habitat Use. USDA Agriculture
Handbook 688. 625 pp.

Hairston, N.G. 1949. The local distribution and ecology of the plethodontid salamanders of the
southern Appalachians. Ecol. Monogr. 19:47-73.

Hamel, Paul B. 1992. Land manager's guide to birds of the South. The Nature Conservancy,
Southeastern Region, Chapel Hill, NC. 437 pp.

Mengel, R.M. 1965. The birds of Kentucky. Ornithological Monographs No. 3, The American
Ornithologists' Union, The Allen Press, Lawrence, KS. 581pp.

Palmer-Ball, B.L. 1996. The Kentucky breeding bird atlas. The University Press of Kentucky,
Lexington, KY. 372pp.

Perry, L. Wildlife Biologist. USDA Forest Service, Daniel Boone National Forest, Stearns
Ranger District. Persona Observations.

Tilley, S.G. 1973. Desmognathus ochrophaeus. Cat. Amer. Amphib. Rept.: 129.1-29.4.

4 Conifer-Northern Hardwood — Attachment B



07/15/2003

USDI, U.S. Geological Survey, Northern Prairie Wildlife Research Center, Jamestown, ND. June
2001.

Wilson, Lawrence A. 1995. Land manager’ s guide to the Amphibians and Reptiles of the South.

The Nature Conservancy, Southeastern Region, Chapel Hill, North Carolinaand The U.S.
Forest Service, Southern Region, Atlanta, GA.

5 Conifer-Northern Hardwood — Attachment B



Attachment C.

Conifer-Northern Har dwood Association M atrix

07/15/2003

Association Habitat M odifier Class  |Common/Species
2-Conifer-N. Conifer-Northern
Hdwd. Hardwood Forest Acidic Substrate P-MOS |Fern Moss, Log Mosg/ Thuidium delicatulum
Cold Air Drainage P-DIC  |Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
Cool Temperatures AMPHI |[Mountain Dusky Salamander/ Desmognathus ochrophaeus
P-DIC  |Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
P-MON |Wild Lily-of-the-Valley/ Maianthemum canadense
Dense shrub understory  |BIRD  |Wood Thrush/ Hylocichla mustelina
Swainson's Warbler/ Limnothlypis swainsonii
Downed Logs MAMM |Kentucky Red-backed Vole/ Clethrionomys gapperi maurus

Cloudland Deermouse/ Peromyscus mani cul atus nubiterrae

Masked Shrew/ Sorex cinereus cinereus

Downed Logs (minimum

size) P-LIV  |Liverwort/ Nowellia curvifolia
Elevation (above 2300 ft) |BIRD  |Blackburnian Warbler/ Dendroica fusca
Red-breasted Nuthatch/ Sitta canadensis
Ericaceous Shrub
Associate MAMM |Appalachian Cottontail/ Sylvilagus obscurus
Forest Interior (Minimal
Edge) BIRD  |Sharp-shinned Hawk/ Accipter striatus
Blackburnian Warbler/ Dendroica fusca
Forest Interior (Minimal
Edge) BIRD  [Swainson's Warbler/ Limnothlypis swainsonii
MAMM |Appalachian Cottontail/ Sylvilagus obscurus
High Shade P-MON |Spotted Coralroot/ Corallorrihiza maculata
Wild Lily-of-the-Valley/ Maianthemum canadense
Large Decadent Trees BIRD [Sharp-shinned Hawk/ Accipter striatus
Mature forest Sharp-shinned Hawk/ Accipter striatus
Blackburnian Warbler/ Dendroica fusca
\Wood Thrush/ Hylocichla mustelina
Red-breasted Nuthatch/ Sitta canadensis
Mid-age Forest \Wood Thrush/ Hylocichla mustelina
Moderate Shade \Wood Thrush/ Hylocichla mustelina
P-MON |Spotted Coralroot/ Corallorrihiza maculata
P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum
Moist AMPHI |Mountain Dusky Salamander/ Desmognathus ochrophaeus
BIRD  |Wood Thrush/ Hylocichla mustelina
MAMM |Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
Masked Shrew/ Sorex cinereus cinereus
P-DIC |Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
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Association Habitat Modifier Class |Common/Species

P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum

Old Growth Condition [IMAMM |Kentucky Red-backed Vole/ Clethrionomys gapperi maurus

Cloudland Deermouse/ Peromyscus manicul atus nubiterrae

Old Growth Condition  [MAMM |Long-tailed Shrew/ Sorex dispar blitchi

Riparian MAMM |Long-tailed Shrew/ Sorex dispar blitchi

Rocky/Rocks Kentucky Red-backed Vole/ Clethrionomys gapperi maurus

Long-tailed Shrew/ Sorex dispar blitchi

P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum

Snags > 6" dbh Red-breasted Nuthatch/ Sitta canadensis

Tract Size (Area

Sensitive) Swainson's Warbler/ Limnothlypis swainsonii

Tree and Snags (Cavity

Nesters) Red-breasted Nuthatch/ Sitta canadensis

Trees > 20" dbh Blackburnian Warbler/ Dendroica fusca

\Water (Distance

Sensitive) MAMM |Kentucky Red-backed Vole/ Clethrionomys gapperi maurus

Masked Shrew/ Sorex cinereus cinereus
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Viability Assessment Report
For
Mixed Mesophytic Forest Habitat Association

Prepared by

Pamela J. Martin
Daniel Boone National Forest

Description of Habitat Association

Mixed mesophytic forests can be found primarily in the southern Appalachians. Mixed
mesophytic forest sites tend to occur in lower north and east facing slopes and mesic coves
up to an elevation of about 5,000 feet. Species dominance patterns vary with geographic
location and site condition, such as topographic features, moisture and fertility (USDA Forest
Service, 1997). Characteristic speciesin this habitat association are sugar maple, beech,
hemlock, yellow-poplar, red maple, white oak, northern red oak, yellow buckeye and
basswood (USDA Forest Service, 1997).

The Daniel Boone Nationa Forest (DBNF) occursin three ecological sections: Northern
Cumberland Plateau, Interior Low Plateau and Highland Rim, Cumberland Mountains.
Mixed mesophytic habitat occursin al three of these ecological sections. The majority of the
mixed mesophytic habitat on the DBNF occurs in the Northern Cumberland Plateau
ecological section. In the Northern Cumberland Plateau, mixed mesophytic habitat occursin
the following landtype associations (LTAS) (see USDA Forest Service, 1997a; 1996):

e Northern Low Hills/ Cliff Transition (221Hb005)

e Northern Escarpment (221Hb004)

e Central Knobstone Escarpment (221Hb001)

e North Fork Kentucky Cliffs (221Hb003)

e Centra Cliff (221Hb002)

e Rolling Low Hills (221He001)

e London-Corbin Plain Transition (221HC007)

e Rockcastle Hills (221Hc005)

e London-Corbin Plain (221Hc006)

e Southern Cliff (221Hc003)
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e Southern Knobstone Escarpment (221Hc001

e Low Hills(221He002)

e Low Hills—Rugged Hills Transition (221Ha002)

e Southern Middle Breathitt Rugged Hills (221Ha001).

On the DBNF, Interior Low Plateau and Highland Rim, mixed mesophytic habitat occursin
the following LTAs (USDA Forest Service, 1997a; 1996):

e Triplett Creek Knobs (222En002)
e Knob Flats (222En001)
e Fox Creek Knobs (222En003).

In the Cumberland Mountain ecological section on the DBNF, mixed mesophytic habitat
occursin thefollowing LTAs (USDA Forest Service, 1997a; 1996):

e Northern Jellico Mountains (M221Cd001),
e Northwest Face Pine Mountain (M221Ce001).

On the DBNF, this habitat association is concentrated on colluvial slopes, with some
concentration on north facing aspects. Water on these sitesis primarily from surface sources
(rainfall). Occasionaly, limited amounts of ground water help maintain the sites. Sunlight,
which drives photosynthesis, is the major source of energy. Decay of vegetation and
byproducts of fires, which may pass through the mixed mesophytic habitat association, also
provides energy sources. Typical soil series are Jefferson, Shelocta, Muse or Cranston,
derived from sandstone, siltstone or shale. Some stands also occur on limestone covered by
non-cal careous material on colluvial benches or alluvia terraces.

Thisisacomplex type of habitat association on mixed sandstone and limestone talus (e.g. on
Donahue soils), which beech, yellow-poplar and a mixture of Eastern hemlock, sugar maple
and hardwood species can be observed. On both sandstone and limestone, American beech is
particularly abundant on lower slopes and terraces near rivers and major creeks. Disturbance
appears to have converted most beech forest to yellow-poplar or, especially on eroded soils,
oak-hickory and pine (USDA Forest Serviceet a., 1989). In addition to the dominant tree
species, cucumber tree, white basswood and butternut occur in this habitat association. In the
transition to oak/hickory, there are few shrubs, except near streams. Ironwood, papaw,
spicebush, wild hydrangea, strawberry bush, and blackhaw are relatively frequent. Thereisa
rich herbaceous layer in this habitat association. Abundant species include yellow trout lily,
large flowered trillium, May apple, long spurred violet, and white wood aster. In younger
stands, hog peanut is often present. Other species that can be observed, especially on
floodplains and in burnt areas, are black cohosh, Virginia creeper, and Christmas fern. Other
frequent speciesinclude maidenhair fern, silvery gladefern, marginal woodfern, rue

2 Mixed Mesophytic



07/15/2003

anemone, wild geranium, wood vetch, white baneberry, goat’s beard, alum root, sweet anise,
short Joe-Pye weed, thin leaved sunflower, large leaf aster and yellow lady’s slipper. Species
that can be observed in habitat transition zones are wild ginger, hepatica, stonecrop and white
snakeroot. Typical floodplain species are also locally abundant, especially on seeping talus
slopes, these include wood nettle, pale jewelweed, bergamot, dog violet and in disturbed
areas, golden ragwort can be observed. Sandstone rockhouses occur adjacent to beech forest
or related types; the unigque habitat beneath overhanging sandstone cliffs and rockhouses
often occurs within or adjacent to hemlock forest. Frequent species include alum-root on
drier sites and cliff meadow rue or little cliff meadow rue on wetter sites. Mountain
spleenwort can be observed in cliff cracks. In this habitat association, columbine and round
leaved catchfly occurs under both sandstone and limestone cliffs (USDA Forest Service et
al., 1989).

. Current Status of the Habitat Association on the Daniel Boone National For est.

The mixed mesophytic forest types on the DBNF as tracked in the Continuous Inventory of
Stand Conditions (CISC), include cove hardwood/ white pine/ hemlock (41), yellow-poplar
(50), yellow-poplar/ white oak and northern red oak (56) and sugar maple/ beech/ birch (81).
The management codes in the mixed mesophytic habitat group, are defined as follows:

(41) — Of the dominant and co-dominant basal area 50 to 69 percent is cove hardwood,
and 30-49 percent is conifer, the plurality of which is hemlock and/or white pine;

(50) — Of the dominant and co-dominant basal area, 70+ percent is hardwood and at least
50 percent is yellow-poplar;

(56) — Of the dominant and co-dominant basal area, 70+ percent is hardwood, and at |east
50 percent is cove hardwood; and

(81) — Of the dominant and co-dominant basal area 70 percent is hardwood, and at least
50 percent is sugar maple and/or American beech (USDA Forest Service, 1992).

On the DBNF, approximately 665,000 acres are in forested land. Of this acreage,
approximately 25 percent or 165,474 acres are within the mixed mesophytic forest type, as
described. Utilizing the CISC database, the mixed mesophytic forest type on the DBNF was
further divided to show distribution of this habitat association by age and acres (USDA
Forest Service, 1998).

Table 1. Forest types within the Mixed Mesophytic Habitat Association by age and acres.

AGE Cove Yellow Yellow Poplar / | Sugar Maple/
Hardwood / Poplar (50) White Oak / Beech/
White Pine/ Northern Red Birch (81)
Hemlock (41) Oak (56)

0-10 164 225 10898 459

11-20 57 262 7625 225

21-30 340 855 11071 209

Mixed Mesophytic
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AGE Cove Yellow Yellow Poplar / | Sugar Maple/
Hardwood / Poplar (50) White Oak / Beech/
White Pine/ Northern Red Birch (81)
Hemlock (41) Oak (56)
31-40 215 1869 9663 445
41-50 286 2892 11541 272
51-60 119 2019 13400 82
61-70 801 1415 20310 265
71-80 719 776 19425 712
81-90 1853 652 15770 1343
91-100 1327 134 10374 1717
101-110 1060 96 5412 1088
111-120 490 0 1252 995
121-130 189 0 797 225
131-140 129 0 0 46
141-150+ 427 0 360 122
TOTAL 8176 11195 137898 8205

I11.Management Needs. Recommendations for the Conservation of Habitat to Ensure

Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. Thiswould involve
maintaining a structured age class distribution with emphasis on maintaining a significant
component of habitat that contains the habitat modifiers required by various species.

e Evaluate habitats to determine those capable of supporting reintroduction of species at

risk.

0 Rationale: Specific species management within this habitat association may require
reintroduction efforts to ensure continued persistence of that particular species or
group of species in this association.

e Mixed mesophytic forest types need to be represented in arange of age classes.

o0 Rationale: Mixed mesophytic forest types make up approximately 25 percent of the
forest types on the Daniel Boone National Forest. The speciesidentified in this
habitat association require a variety of age classes, elevations and tract sizes. A
range of age classes, along with their accompanying attributes, is a necessary
component of this habitat association. Age distribution management along with
implementation of best management practices should ensure continued persistence of

the speciesidentified in this habitat association.

e Where applicable, leave project unit boundaries with irregular and feathered edges.

Mixed Mesophytic
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0 Rationale: Abrupt habitat changes can create barriers to wildlife passing through the
unit.

Put an emphasis on high elevation management and land acquisitions for the forest.

0 Rationale: Many species require the conditions provided for in higher elevations.
Current national forest system lands on the Daniel Boone National Forest has limited
high elevation habitat. However, high elevation acreage is present within the
proclamation boundary.

Water sources should be maintained in a condition where they are suitable as water
sources for bats and other wildlife, and as breeding habitat for resident amphibians and
invertebrates (DBNF LRMP, Amendment 11, pg 7).

0 Rationale: Some speciesin this association are closely linked to proximity of water.
The continued existence of local water sources should help to ensure the continued
persistence of those speciesin this habitat association.

V. Management Needs: Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the Mixed Mesophytic Habitat Association will need to be
implemented at alevel sufficient to provide datato track the current condition of the habitat.
The following items are considered necessary to ensure that the association can be properly
evaluated and decisions supported.

Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should aso be conducted in response to events
that have potential to alter the landscape i.e., windstorms, winter storms, and infestations

(high priority).

o0 Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

Employ GIS and vegetation management databases to track the condition and
composition of the Mixed Mesophytic Habitat Association (high priority).

o0 Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS
coverage of stands should be adequate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makes the
assumption that the inventory data collects the necessary information regarding
habitat modifiers.

Continue to implement R8 landbird monitoring program (high priority).
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o Rationale: This monitoring program will help track the persistence of the avian
species in this habitat association. Thismay be a critical element in documenting
avian species trends in this association. This monitoring program contains points
linked to this association it would be considered an excellent tool for both species-
specific and association monitoring.
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SpeciesList: Mixed Mesophytic Habitat Association

Class

ANIMALS
Amphibians

Birds

| nsects

Mammals

Reptiles

PLANTS
Dicots

Common Name/ Species

Jefferson Salamander/ Ambystoma jeffer sonianum

Cerulean Warbler/ Dendroica caerulea

Least Flycatcher/ Empidonax minimus

Acadian Flycatcher/ Empidonax virescens
Worm-eating Warbler/ Helmither os ver mivorus
Wood Thrush/ Hylocichla mustelina
Swainson's Warbler/ Limnothlypis swainsonii
Kentucky Warbler/ Oporornis formosus
Ovenbird/ Seiurus aurocapillus

American Redstart/ Setophaga ruticilla

Y ellow-throated Vireo/ Vireo flavifrons

Sixbanded L onghorn Beetle/ Dryobius sexnotatus
Diana Fritillary/ Speyeria diana

Rafinesque's Big-eared Bat/ Corynorhinus (Plecotus) rafinesquii
rafinesquii

Virginia Big-eared Bat/ Corynorhinus (Plecotus) townsendii
virginianus

Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
Appalachian Cottontail/ Sylvilagus obscurus

Northern Coal Skink/ Eumeces antracinus anthracinus
Southeastern Crowned Snake/ Tantilla coronata

M onkshood/ Aconitum uncinatum (generic)

Blue Monkshood/ Aconitum uncinatum spp. uncinatum
Carolina Allspice or Sweetshrub/ Calycanthus floridus
Carolina Allspice or Sweetshrub/ Calycanthus floridus var. glaucus
Green-and-gold/ Chrysogonum virginianum var. virginianum
Mountain Black Cohosh/ Cimicifuga americana

Black Cohosh/ Cimicifuga racemosa

Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
Beech Drops/ Epifagus virginiana

Southern Heartleaf/ Hexastylis contracta

Goldenseal/ Hydrastis canadensis

Butternut/ Juglans cinerea
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Class Common Name/ Species

Dicots Smooth Veiny Peavine/ Lathyrus venosus
American Gromwell/ Lithospermum latifolium
Carolina Anglepod/ Matelea carolinensis
Ginseng/ Panax quinquefolius
Sanicle/ Sanicula canadensis
Bay Starvine/ Schisandra glabra
Southern Oconee Bells/ Shortia galacifolia var. galacifolia
Wasioto Rosinweed/ Slphium wasiotense
Big-flowered Snowbell/ Styrax grandiflorus
Northern Mayflower/ Trientalis borealis
Running Buffalo Clover/ Trifolium stoloniferum

Gymnosperms Canada Y ew/ Taxus canadensis

Monocots Purple Caric Sedge/ Carex purpurifera
Spotted Coralroot/ Corallorhiza maculata
Small Yellow Lady's-slipper/ Cypripedium parviflorumvar.
parviflorum
Loesel's Twayblade/ Liparis loesdlii
Wild Lily-of-the-valley/ Maianthemum canadense
Small-flowered False Hellebore/ Melanthium parviflorum
White Fringeless Orchid/ Platanthera integrilabia
Small Purple-fringed Orchid/ Platanthera psycodes

M osses Feather Moss or Log Moss/ Hypnum curvifolium

Feather Moss or Log Moss/ Hypnum imponens
Fern Moss or Log Moss/ Thuidium delicatulum
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Attachment B.

Mixed M esophytic Species/Habitat Relationships with Refer ences
ANIMALS

Amphibians

Jefferson Salamander — Ambystoma j effer sonianum — Jefferson salamander is found primarily in
shady deciduous forests or mixed woods, low woods and bottomlands. This salamander requires
abundant leaf litter, rocks, decomposing logs and stumps. During breeding season, the Jefferson
salamander requires temporary ponds, ideally with a pH between 5 and 6 (DeGraff and Rudis,
1986). This salamander is an opportunistic feeder consuming small invertebrates (Wilson, 1995).

Birds

Cerulean Warbler — Dendroica caerulea — Cerulean warblers depend primarily on extensive
tracts of mature, relatively undisturbed, deciduous forest. These birds occur in floodplains and
upland sites that have large trees (> 20” dbh) in which to nest. Both nesting and foraging take
place in the canopies of hardwoods. Stands are usually somewhat open, with little understory;
however, according to Buehler and Nicholson, monitoring data suggest that breeding territories
in the Cumberland Mountains tend to have fewer canopy trees and greater shrub coverage than
those elsewhere. The birds are rarely found in tracts less than 250 hectares, whereas maximum
population densities occur in tracts greater than 3000 ha (1997). Hamel gives a minimum tracts
size of 1750 ha (1992). Cerulean warblers would be expected to occur in the mixed mesophytic
forest primarily because of its deciduous hardwood forest overstory.

Least Flycatcher — Empidonax minimus — This is a species of open conditions; it israrely
encountered deep in the forest. Open, deciduous woods (particularly those that have been
disturbed by burning or logging), forest edge, fields with scattered large trees, and other habitats
that provide early successional conditions are utilized. During spring migration, Mengel
observed male birdsin alders and willows in a marshy, Laurel County meadow (1965). Most of
the breeding popul ation frequents elevations above 2500 feet. This species would be expected to
occur in the mixed mesophytic forest primarily because of its deciduous hardwood forest
overstory.

Acadian Flycatcher — Empidonax virescens — This speciesis usually found near water generally
near a stream course or some small waterway (Hamel, 1992). It generally uses an open,
moderate understory for feeding in a stand with tall trees and closed canopy (DeGraaf et. al.,
1991). Itisassociated with forested tracts at least 37 hectares (91.4 acres) in size (Hamel, 1992).
DBNF monitoring data indicates that the greatest number of occurrences for this specieswerein
mesophytic-cove habitats greater than 80 years old. Acadian flycatchers would be expected to
be attracted to the shaded, moist coves of the mixed mesophytic forest where these coves are
adjacent to streams.

Worm-eating Warbler — Helmither os ver mivorus — Worm-eating warbl ers inhabit moist, shady
forest on moderate to steep slopes. In eastern KY/, the birds are common on deeply shaded slopes
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in mixed mesophytic woods and moist ravines (Mengel 1965). They are usually found in fairly
mature deciduous or mixed forest with a dense understory, preferably of rhododendron and
mountain laurel, but will also use younger forest and forest edge. Nesting istypically on sloping
ground among leaf litter, while foraging is carried out on the ground or among understory
vegetation. Although the species occurs in dissected woodland, it avoids isolated tracts (Palmer-
Ball, 1996). Hamel lists the minimum necessary tract size as 370 ha (1992). This species would
be expected to occur in the mixed mesophytic forest primarily because of its deciduous
hardwood forest overstory combined with damp, shaded conditions.

Wood Thrush — Hylocichla mustelina — The wood thrush is found in awide variety of forest
types, provided a well-developed understory is present. Moderately shaded, deciduous and mixed
stands of mature trees with a dense shrub and/or sapling understory are typical habitat,
particularly when occurring on moist sites. Rich hardwood and bottomland forests are favored,
however, drier sites may be used, so long they have the relatively dense shrub layer. Nesting isin
shrubs, vines, and small trees. Although the species will tolerate some fragmentation of habitat,
it ismost common in extensive forest and requires a minimum tract size of 3 hectares (Hamel
1992). This species would be expected to occur in the mixed mesophytic forest primarily
because of its deciduous hardwood forest overstory combined with damp, shaded conditions.

Swainson’s Warbler — Limnothlypis swainsonii — This forest interior speciesis found within
tracts of moist, extensive forest that have dense understory. Hemlock ravines, having dense
growths of rhododendron and laurel, and bottomland forest, with a well-devel oped understory
and/or thickets of small trees, are favored locations. Dense cane breaks are also used. On the
DBNF, this bird is often observed in damp, shady hemlock ravines with an understory of
rhododendron, near small streams (L.Perry, pers. obs.). Swainson’s warblers would be expected
to be attracted to the shaded, moist coves of the mixed mesophytic forest where these coves are
adjacent to streams.

Kentucky Warbler — Oporornis formosus — Kentucky warblers are most frequent in moist, shady,
deciduous and mixed (with pine or hemlock) forest types with dense, shrubby understory.
However, in eastern KY they occur in virtualy all major associations except the most xeric pine
and pine-oak communities, and may even invade them (Mengel 1965). Mature stands are
required, though some younger stands and shrubby woodland borders are used, aswell. These
ground-nesting birds forage in understory vegetation, leaf litter, and soil. By providing awell-
developed shrub layer, many tracts disturbed by selective logging are suitable for nesting even
though the canopy has been disrupted (Palmer-Ball, 1996). In general, these birds have adjusted
better to landscape disturbance than other woodland warblers. This species would be expected to
occur in the mixed mesophytic forest primarily because of its deciduous hardwood forest
overstory and understory combined with damp, shaded conditions that are usually present in the
mixed mesophytic forest.

Ovenbird — Seiurus aurocapillus — Mature and second growth forest conditions are utilized, on
dry to moderately moist sites with light to moderate understory. Birds are more common in
stands with closed canopies and open ground—This is a ground nesting species that foragesin
the leaf litter or on the soil. Mengel observed nests on logging roads and under small logs,
sheltered by ferns, on steep, mesophytic slopes (1965); however, Baker and Lacki note that birds
are more abundant in non-harvested than in harvested areas (1997). Upland stands and sloping
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terrain are preferred, but avariety of deciduous and mixed (e.g., pine-oak) forest types are used.
Thisisaforest interior species having a minimum necessary tract size of 15 ha (Hamel 1992).
This species would be expected to occur in the mixed mesophytic forest primarily because of its
deciduous hardwood forest overstory that provides leaf litter for nesting, foraging, and cover.

American Redstart — Setophaga ruticilla — This species typically utilizes younger forest and
forest in early to mid stages of succession (Palmer-Ball, 1996). It usually occurs near water or
streams preferring moist situations to dry ones (Barbour et. a., 1973)(Hamel, 1992). Occursin
altered forest situations including selectively logged areas (Palmer-Ball, 1996). DBNF
monitoring data indicates this species most common in forests 41 to 80 years old. This species
would be expected to occur in the mixed mesophytic forest primarily because of its deciduous
hardwood forest overstory combined with damp, mesic conditions.

Y ellow-throated Vireo — Vireo flavifrons — Extensive tracts of relatively mature woodland are
necessary for thisinterior breeding bird. Large, deciduous trees within avariety of forest types,
including mixed mesophytic cove, pine-oak, and oak hickory upland forest, are favored. Isolated
or much-dissected tracts are avoided; however, the bird will tolerate a certain amount of
disturbance (from fire, selective logging) without being dramatically affected (Palmer-Ball,
1996). Rather, activities that serveto result in afairly open midstory/understory can be
beneficial, as the bird frequents trees within relatively open settings. Y ellow-throated vireos on
the DBNF are often observed in hardwoods within mixed pine-hardwood stands that have been
burned or had midstory reduction (L.Perry, pers. obs.). This species would be expected to occur
in the mixed mesophytic forest primarily because of its deciduous hardwood forest overstory.

| nsects

Sixbanded Longhorn Beetle — Dryobius sexnotatus — The only occurrences are known from the
Stanton Ranger District of the Daniel Boone, but it may occur in suitable habitat forest-wide.
This insect requires large decadent trees, usually beech and sugar maples, for its larval stage.

DianaFritillary — Speyeria diana — On the Daniel Boone, it isfound in open areas and within the
forest especially those that are open and well-lit. These conditions mimic open prairies and pine
barrens from which the species is known out west and may be found along grassland/forest edge
or in forests that have been maintained in an open condition by repeated fires. The caterpillar
feeds almost exclusively on violets and over-winter above ground making them sensitive to
spring and fall fires. Midstory removal and prescribed fire can create high quality foraging
habitat for adults by increasing nectar sources. A variety of species are used, including common
and swamp milkweeds, ironweed, red clover, coneflowers and butterfly bush. Individuals will
use small openings and roadsides along forest edges in search of nectar plants, but do not go far
from the woods.

Mammals
Rafinesque’ s Big-eared Bat — Corynor hinus (Plecotus) rafinesquii rafinesquii — The Rafinesgque
big-eared bat is a year-round resident throughout the DBNF. During the summer it foragesin a

variety of forested habitats and in forest edges and open areas. During the day it will roost in
limestone and sandstone rockhouses and caves, in hollow trees and under exfoliating bark.
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During the summer males tend to be solitary roosters while females form maternity colonies.
Several maternity colonies, usually associated with cliffline caves and rockhouses, occur on the
forest. This speciesisinsectivorous and feeds primarily on moths. Foraging sites often occur
along clifflines or ridgelines in an oak-hickory habitat. Cliffline associated rock shelters are used
asfeeding sites. Clifflines are also thought to provide travel corridors for the Rafinesque’ s big-
eared bat. During the summer this species normally forages within about one mile of the roost
site. Hibernation sites occur mainly in caves, but some sites occur in rocksheltersand in large
cracksin sandstone cliffline. This speciesis very sensitive to human disturbance of both its
hibernation and maternity colony sites.

Virginia Big-eared Bat — Corynor hinus (Plecotus) townsendii virginianus— The Virginia big-
eared bat is ayear-round resident on the northern half of the DBNF. Foraging habitat occursin
many different forest overstory types, but is commonly associated with sandstone and limestone
clifflines and ridgetops. This species also forages over grassy forest openings (old fields) and
along forest edge. Forest openings may provide uncluttered foraging space where preferred prey
species occur and can be more easily captured. Sandstone rockshelters and small caves are
utilized as temporary feeding roosts. In the summer female and young Virginia big-eared bats
form nursery colonies while males are ordinarily solitary although some bachelor colonies do
occur. Maternity colonies usually roost near the entrance of rockshelters or caves at the edge of
the light zone. Thus, they are very susceptible to human disturbance. Food habits consist
primarily of small moths, but also include butterflies, flies and beetles. Forest canopy around
roost sites may provide important protection from potential predators such as owls. Virginiabig-
eared bats hibernate in large clustersin afew limestone caves on the DBNF. Asin the summer,
they are highly susceptible to human disturbance and may abandon a colony site after repeated
human intrusion. Maintaining stable microhabitat conditions and forested communities around
the maternity and hibernation caves isimportant to maintaining these sites.

Cloudland Deermouse — Peromyscus maniculatus nubiterrae — The cloudland deermouseis
known from cool moist forests at higher elevationsin the Black Mountain area of the DBNF.
This nocturnal species occurs in both the conifer-northern hardwood and mixed mesophytic
forest types with minimum edge. In these areas it is sometimes associated with talus or rock
outcrops. Fallen logs, typical of older growth forest conditions are important components of their
habitat. Food habits are about 50 percent insects with fruit and vegetation utilized in the spring
and summer and seeds and nuts utilized in the fall and winter.

Appalachian Cottontail — Sylvilagus obscurus — The Appal achian cottontail rabbit is aforest
dwelling species that occurs on the DBNF in areas ranging from conifer-northern hardwood to
mixed mesophytic to dry-mesic oak forest. It isregarded as aforest interior species susceptible
to habitat fragmentation. It prefersrelatively cool, understory areas of ericaceous vegetation
such as mountain laurel, rhododendron and blueberries. Large tracts of contiguous, relatively old
forest overstory vegetation are needed to provide viable populations of this species.

Reptiles

Northern Coal Skink — Eumeces anthracinus anthracinus — The Appalachian population of this
subspecies extends into eastern KY, while a digunct population occursin the west-central part of
the State. Suitable habitat includes damp forests of oak, oak-poplar, oak-hickory-pine, and mixed
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pine-hardwood with moist soils, abundant leaf litter, logs, and/or loose stones; humid wooded or
rocky hillsides; rocky bluffs; and similar areas near water sources, such as streams, springs,
swamps, and bogs. These skinks seek the cover of rocks, logs, stumps, brush, and rock slabs.
When pursued, they will take refuge in shallow water, hiding under rocks at the bottom. Various
rocky areas in which they have been found include: on limestone ledges; in dry leaves beneath
rock ledges; beneath flat slabs of sandstone; under rocksin sunlit forest openings and in grassy
cut over areasin hardwoods; and under rocks in the slope of aroad cut through a mixed forest
(VA Dept. of Game and Inland Fisheries 2001). Use of fire to maintain grassy openings within
forested stands is of benefit to this species. Coal Skinks feed primarily on insects and spiders.

Southeastern Crowned Snake — Tantilla coronata — The southeastern crowned snake ranges from
south-central Virginia and southern Illinois to the Florida panhandle and eastern Louisiana. This
secretive snake is an excellent burrower, spending much of its time concealed in rotting logs,
under bark, stones, leaf litter, pine needles, or burrowed in the soil. The southeastern crowned
snake apparently prefers relatively xeric, well-drained soilsin pine flatwoods, sandhills and dry
hillsides. This snake requires dry habitats with friable soil and sufficient debris for shelter.
Females deposit eggsin rotting logs or sawdust piles. The southeastern crowned snake’ s diet
consists of centipedes, spiders, termites, and other small, soft-bodied arthropods. (Wilson,
1995).

PLANTS
Dicots

Monkshood - Aconitum uncinatum (generic) — The Monkshood occurs on the DBNF and belongs
to the subspecies uncinatum. See the description for this taxon below.

Blue Monkshood — Aconitum uncinatum ssp. uncinatum —The blue monkshood is a northern
species that requires cool temperatures. On the DBNF, the speciesisrestricted to mesic
hardwood forest in sandy soil near streams. Most locations are at the southern end of the forest,
but one is more northern.

Carolina Allspice or Sweetshrub — Calycanthus floridus (generic) — The Carolina Allspice or
Sweetshrub occurs as var. glaucus on the DBNF. Species-habitat relationships are described for
that variety below.

Carolina Allspice or Sweetshrub — Calycanthus floridus var. glaucus— This plant is a southern
species found in avariety of habitats, but usually along waterways. It often grows in large
colonies. On the DBNF is found on stream terraces which are well-drained and seldom subject to
flooding. The overstory is usually open and composed of mixed oak-hardwoods, sometimes with
southern yellow pine. One site occurs on the upper portions of atoe slope in oak forest.

Green-and-gold — Chrysogonum virginianum var. virginianum— Green-and-gold is a species of
the eastern US that is found in forests with sandy soils, often on river terraces. On the DBNF, it
isfound along streams in sandy terrace forest. The habitat is seldom subject to flooding.
Mountain Black Cohosh — Cimicifuga americana —Mountain Black Cohosh is an Appalachian
Mountain species, found in mesic cove forests, often at higher elevations. On the DBNF, this
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species is known from the Pine Mountain area and the cliff portion of the forest. It occursin rich,
mixed mesophytic forest under moderate to high shade, where temperatures are moderated.

Black Cohosh — Cimicifuga racemosa — Black Cohosh grows in mesic woods throughout its
range of much of the eastern North America. It appears to be a moderate calciphile and does best
on well-drained soils. On the DBNF, it occurs in mixed mesophytic forest and at the transition
from this forest to river floodplain forest. The species will grow in near open conditions, but is
usually found in moderate shade. Root diggers have put pressure on populations of this species,
but the extent of the collection is unknown. Collection of this speciesis currently allowed on the
DBNF.

Small Enchanter's-nightshade — Circaea alpina ssp. alpina —This plant is a northern species with
arange extending southward along the Appalachian Mountains. It requires cool, moist
conditions. On the DBNF, it is found associated with cold air drainage and narrow sandstone
hollows with high shade and humidity. Almost alwaysit is near a stream, but usually out of the
floodplain.

Beech Drops — Epifagus virginiana — Beech drops is found throughout the range of American
beech in eastern North America. It is parasitic, deriving nutrients from an association with
American beech (Fagus grandifolia) roots. The species, to maintain itself, depends on forests
that include Fagus. These can be upland or lower slope forests.

Southern Heartleaf — Hexastylis contracta — Distribution of the southern heartleaf is centered on
the Cumberland Plateau. In Kentucky most of the population is found in land managed by the
Big South Fork National River and Recreation Area. It grows in open to closed yellow pine and
yellow pine-oak forest in the vicinity of astream. It is also known to grow in fescue-dominated
roadsides in Tennessee. On the DBNF, the species is known from one drainage. It grows above
the stream in moderate to heavy shade provided by mountain laurel and great bay under a canopy
of yellow pine-oak forest with scattered eastern hemlock.

Goldenseal — Hydrastis canadensis — Goldenseal growsin avariety of habitats ranging from
well-drained floodplain to mesic cove forest. On the DBNF, it is known from floodplain sites,
mixed mesophytic forest, and drier hardwood forest on limestone. It usually occursin clusters of
not more than a few dozen plants, but afew sites have been found with 1000s of plants. The
species is amoderate calciphile and does best in well drained soils with ample available
moisture. Shade is usually moderate, and the largest colonies have little or no midstory.

Butternut or White Walnut — Juglans cinerea — This tree is distributed from southern Ontario to
the southern Appalachians. In the northern portions of the range, the speciesis usually found on
well-drained floodplains, either in open areas or as part of aforest canopy. To the south, the
species also occursin rich, mesic hollows. As young trees, they are intolerant, and require high
light. On the DBNF, it is found in both habitat types, but most trees are infected with butternut
canker.

Smooth Veiny Peavine — Lathyrus venosus — Smooth Veiny Peavine is widespread in eastern
North America. It is often found in open dry forest, but may also be found in moist mesic or
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terrace forest, and sometimes on stream banks. On the DBNF, it isfound in dry-mesic oak and
mixed mesophytic forest, often near gaps or other areas of higher light levels.

American Gromwell — Lithospermum latifolium— American Gromwell occurs in the northeastern
US down through the central Appalachians. It growsin open, dry-mesic forest. On the DBNF, it
isusually found on calcareous sites in dry-mesic oak forest or mesic mixed hardwoods.

Carolina Anglepod — Matel ea carolinensis — Carolina anglepod is a coastal plain species with
range extensions along the southern Appalachian Plateaus. It grows in moist, open forest, either
yellow pine or hardwood, and in sandy old fields and waste areas. On the DBNF, the single
station is on a sandy roadside adjacent to open yellow pine-oak forest.

Ginseng — Panax quinguefolius — Ginseng is widely distributed in eastern North America. It
growsin avariety of habitats, but isusualy found in well drained, mixed mesophytic forest with
moderate to high base cation saturation. Early accounts suggest this species was a common
element in the herbaceous layer of mixed mesophytic forests. Today it is uncommon at best.
Collection pressure for the valuable roots has reduced populations dramatically.

Sanicle — Sanicula canadensis — Sanicle is widespread across eastern North America. It occursin
dry-mesic to mesophytic forest. On the DBNF, it islocally common, usually occurring in dry-
mesic oak and oak-mixed hardwood forest. It also occursin mixed mesophytic forest, and
occasionally in old fields.

Bay Starvine — Schisandra glabra — Bay Starvine is a piedmont and Gulf coastal plain species
with outlying populations along the Mississippi River, the Atlantic Ocean and the Cumberland
Plateau. In the main part of its range, the speciesisfound in beech-magnoliaforest. Elsewhereit
isfound on loess soils. The single population in Kentucky, partialy located on the DBNF, ison
talus slopes below sandstone cliffsin mesic tulip poplar-heml ock-beech-oak forest. While the
plant can be high climbing, it will creep along the ground. Light to moderate shade with well-
drained soils and ample moisture is needed.

Southern Oconee Bells — Shortia galacifolia var. galacifolia— This plant is a narrow endemic of
the southern Appalachian Mountains. It grows in rich woods on stream banks. The only
Kentucky record, an introduction in to the Red River Gorge Geological Area (DBNF) is
maintaining itself in similar habitat.

Wasioto Rosinweed — Slphium wasi ostense — Wasi oto rosinweed is known only from Kentucky
and Tennessee. Most populations are in eastern Kentucky, but one or two are known from the
Ridge and Valley of Tennessee. Many of the Kentucky populations are on the DBNF. The plant
is found on well-drained river terraces in open forest, scattered in open upland oak forest and on
lower slopes. It occurs as one or two-leafed plants except in open areas along roadways, utility
rights-of-way or stream terraces. In open areas the plants flower, reaching 6-7 feet tall. The
species has a deep taproot suggesting is fire tolerant like many of the prairie silphiums. It is
probable that fire once maintained habitat for the species-open oak forest or woodland.

Big-flowered Snowbell — Styrax grandiflorus — The big-flowered snowbell is a southern
Appal achian Mountains and southeastern coastal plain species. It commonly grows in mixed or
deciduous forest in upland locations. Thereis at least one reliable record for the speciesin
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Kentucky from the DBNF area (McCreary County). Here the plant is growing in mixed
mesophytic forest on a north aspect above the Cumberland River.

Northern Mayflower — Trientalis borealis- The northern mayflower is a northern species
extending southward to Kentucky (interior) and Virginia (coastal plain). It isfound in bogs and
rich woods. The Kentucky stations, in the DBNF area, arein cool ravines with mixed mesophytic
forest below sandstone cliffs.

Running Buffalo Clover — Trifolium stoloniferum — This plant inhabits open grassland, open
woodland and the transition area between them. Light shade does not harm the plant. The
species throughout itsrange isacalciphile, i.e., it shows a preference for l[imestone or otherwise
base cation-rich soils. Periodic disturbance such as might have occurred while large ungulates
passed through a population appears to benefit the plant. A large population in central Kentucky
appears to do best with moderate disturbance from grazing/resting cattle. The sole population
within the Daniel Boone NF proclamation boundary occurs in an open field.

Gymnosperms

Canada Y ew — Taxus canadensis — Canada yew is a northeastern species with a range extension
southward along the Appal achians. In the northern part of the range, it occursin mixed
mesophytic forest, hemlock forest, and in other hardwood forest where moderate shade and cool
temperatures prevail. It is also known from bogs, swamps, gorges, ravine slopes, and rocky
banks. On the DBNF, the speciesis primarily associated with cool air drainages near caves and
in deep, shaded hollows. Here it usually isin mixed mesophytic forest. It also occurs on road
cuts and cliffs on lower and midslopes within in this forest type.

M onocots

Purple Caric Sedge — Carex purpurifera — The purple caric sedge has a narrow range in the
Central Hardwoods area. It grows in mesic forests, primarily hardwood. On the DBNF, itis
known from several scattered locations all in dry-mesic oak or mixed mesophytic forest. Shadeis
moderate to light.

Spotted Coralroot — Corallorhiza maculata — The spotted coralroot is mostly a northern species
with extensions into the Appalachian Mountains. Its habitat is hardwood forest, but occurs under
avariety of conditions. In Kentucky, it is known only from Pine Mountain within the DBNF
proclamation boundary. It occurs on dry-mesic oak-hardwood forest in rich soil.

Small Yellow Lady's-slipper — Cypripedium parviflorumvar. parviflorum— The small yellow
lady’ s slipper ranges from Canada to the southern Appalachian Mountains. It is most common to
the north. It grows in sphagnum bogs and hemlock- white pine woods northward. On the DBNF,
afew sites are known, all from open oak forest on lower slopes.

Loesel’s Twayblade — Liparisloesdlii — The Loesel’ s twayblade is a northern and midwestern
North American species. It isfound in wet to damp forest. On the DBNF, it is known from wet
seeps on roadsides, a seep at the base of an abandoned limestone quarry, and at the edge of a
strip mine pond.
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Wild Lily-of-the-valley- Maianthemum canadense-The wild lily-of-the-valley is a northern
North American species with range extensions south along the Appalachian Mountains. It is
found in acid, well-drained sites under eastern hemlock and mixed hardwood forest. It is
commonly found on rotten logs or hummocks in wet woods. On the DBNF, it is found on lower
slopes and upper terraces in eastern hemlock or mixed mesophytic forest. These sites are cool
and shady.

Small-flowered False Hellebore — Melanthium parviflorum — The small-flowered false hellebore
isacentral and southern Appalachian Mountains species. It is associated with moist slopesin
mesic hardwood forest. On the DBNF, it is known from afew areas from mixed mesophytic
forest.

White Fringeless Orchid —Platanthera integrilabia — On the Daniel Boone NF, this speciesis
found in streamhead seeps, or rarely streambanks in the vicinity of streamhead wetlands. This
species requires the sterile, constantly wet to moist sandy soil found in this habitat. Water in
these seepsis aways flowing at least below the surface, and is never stagnant. It is possible that
this hel ps keeps the species endophyte fungus associate from damaging the plant. The species
almost always grows in mats of Sphagnum mosses, but occasionally is associated with leaf litter
or athin layer of organic muck. It is probable Sophagnum helps to maintain moisture and soil pH.
It isalso known to serve as a nursery for seed germination. The canopy associated with these
seeps ranges from open to closed. The open conditions encourage butterfly-attracting species
such as joe pyeweed, which in turn increase the chances of pollination of the orchid flowers. The
closed canopy condition may improve germination and establishment of seedlings.

Small Purple-fringed Orchid — Platanthera psycodes — This orchid is a northern species with a
range extension south along the Appalachian Mountains. It is found in wet meadows and wet,
open forest. On the DBNF, there are tentative records for this species from wet stream terraces
under high canopy closed forest. The identity of the plantsin question is not certain.

M osses

Feather Moss or Log Moss — Hypnum curvifolium — This moss has a wide distribution in North
America. The speciesis uncommon to common and occursin avariety of habitats. It isusually
found in moderate to heavy shade under hardwood or hardwood-pine canopy. It frequently grows
on downed logs from which it isincreasingly stripped for the horticultural industry. Itisaso
found on rocks and boulders and occasionally soils and tree bases. The habitat occupied on the
DBNF is usually downed logs or rocks.

Feather Moss or Log Moss — Hypnum imponens — This moss has a wide distribution in North
America. The speciesis common to abundant and occursin avariety of habitats. It is usually
found in moderate to heavy shade under hardwood or hardwood-pine canopy. It frequently grows
on downed logs from which it isincreasingly stripped for the horticultural industry. Itisaso
found on rocks and boulders and occasionally soils and tree bases. The habitat occupied on the
DBNF isusually downed logs or rocks.

Fern Moss or Log Moss — Thuidium delicatulum — This moss is a northern US and Canadian
species which extends southward in the eastern US to the Gulf coast (and south to northern South
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America). It isausually common speciesin its habitat, which is on moist soil, humus, rocks, or
logsin forest or sometimes meadows or fields. On the DBNF, it is most common in mixed
mesophytic forest on rocks, logs and soil, but is also found in dry-mesic forest, and rarely in
xeric forest. It also occurs on the DBNF in old fields and meadows, sometimes ruderal areas.
This speciesiswidely collected for the horticultural industry and in some areas is becoming
scarce.
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SpeciesList: Mixed Mesophytic Habitat Association Matrix

Assocciation [Habitat Modifier Class |Common/Species
3-Mixed
Mesophytic Mixed Mesophytic
Hardwood Forest (blank) INSEC [Sixbanded Longhorn Beetle/ Dryobius sexnotatus
Rafinesque's Big-eared Bat/ Corynorhinus (Plecotus) rafinesquii
MAMM _[rafinesquii
Virginia Big-eared Bat/ Corynorhinus (Plecotus) townsendii virginianus
P-DIC  [Carolina Allspice or Sweetshrub/ Calycanthus floridus
Carolina Allspice or Sweetshrub/ Calycanthus floridus var. glaucus
Green-and-gold/ Chrysogonum virginianum var. virginianum
Black Cohosh/ Cimicifuga racemosa
Beech Drops/ Epifagus virginiana
Southern Heartleaf/ Hexastylis contracta
Goldenseal/ Hydrastis canadensis
Butternut/ Juglans cinerea
Smooth Veiny Peavine/ Lathyrus venosus
American Gromwell/ Lithospermum latifolium
Carolina Anglepod/ Matelea carolinensis
Sanicle/ Sanicula canadensis
Bay Starvine/ Schisandra glabra
Acidic Substrate Southern Heartleaf/ Hexastylis contracta
P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum
Aspect (SE to NW) BIRD Cerulean Warbler/ Dendroica caerulea
Aspect (NW to SE) P-DIC  [Big-flowered Snowbell/ Styrax grandiflorus
Northern Mayflower/ Trientalis borealis
Closed Forest Canopy BIRD Acadian Flycatcher/ Empidonax virescens
P-DIC  |Wasioto Rosinweed/ Silphium wasiotense
P-DIC  [Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
P-GYM |Canada Yew/ Taxus canadensis
P-MON |Wild Lily-of-the-Valley/ Maianthemum canadense
Cool Temperatures P-DIC  |Ginseng/ Panax quinquefolius
Northern Mayflower/ Trientalis borealis
P-MON |[Loesel's Twayblade/ Liparis loeselii
Dense shrub understory  [BIRD Cerulean Warbler/ Dendroica caerulea
\Worm-eating warbler/ Helmitheros vermivorus
\Wood Thrush/ Hylocichla mustelina
Kentucky Warbler/ Oporornis formosus
Swainson's Warbler/ Limnothlypis swainsonii
Downed Logs MAMM [Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
P-MOS [Feather Moss, Log Moss/ Hypnum imponens
REPT  [Southeastern Crowned Snake/ Tantilla coronata

Dry
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Assocciation [Habitat Modifier Class |Common/Species
Elevation (above 2300 ft) [BIRD Least Flycatcher/ Empidonax minimus
P-MON [Small-flowered False Hellebore/ Melanthium parviflorum
Fire Tolerant/Enhanced BIRD Least flycatcher/ Empidonax minimus
Yellow-throated Vireo/ Vireo flavifrons
Forb/Grass Condition INSEC |Diana Fritillary/ Speyeria diana
Forest Interior (Minimal
Edge) BIRD Cerulean Warbler/ Dendroica caerulea
Worm-eating Warbler/ Helmitheros vermivorus
Swainson's Warbler/ Limnothlypis swainsonii
Yellow-throated Vireo/ Vireo flavifrons
MAMM  |Appalachian Cottontail/ Sylvilagus obscurus
High Shade BIRD \Worm-eating Warbler/ Helmitheros vermivorus
INSEC [Sixbanded Longhorn Beetle/ Dryobius sexnotatus
P-DIC  [Southern Oconee bells/ Shortia galacifolia var. galacifolia
P-MON _|Wild Lily-of-the-Valley/ Maianthemum canadense
\White Fringeless Orchid/ Platanthera integrilabia
P-MOS |[Feather Moss, Log Moss/ Hypnum curvifolium
Large Decadent Trees BIRD Cerulean Warbler/ Dendroica caerulea
INSEC |Sixbanded Longhorn Beetle/ Dryobius sexnotatus
Leaf Litter BIRD \Worm-eating Warbler/ Helmitheros vermivorus
REPT  [Northern Coal Skink/ Eumeces antracinus anthracinus
Mature forest BIRD Cerulean Warbler/ Dendroica caerulea
\Worm-eating Warbler/ Helmitheros vermivorus
\Wood Thrush/ Hylocichla mustelina
Kentucky Warbler/ Oporornis formosus
American Redstart/ Setophaga ruticilla
Mid-age Forest Wood Thrush/ Hylocichla mustelina
Kentucky Warbler/ Oporornis formosus
Moderate Shade Wood Thrush/ Hylocichla mustelina
P-MON [Spotted Coralroot/ Corallorrihiza maculata
P-MOS |Fern Moss, Log Moss/ Thuidium delicatulum
Moist BIRD Worm-eating Warbler/ Helmitheros vermivorus
Wood Thrush/ Hylocichla mustelina
Kentucky Warbler/ Oporornis formosus
MAMM [Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
P-DIC  [Blue Monkshood/ Aconitum uncinatum spp. uncinatum
Mountain Black Cohosh/ Cimicifuga americana
Small Enchanter's-nightshade/ Circaea alpina ssp. alpina
Southern Oconee bells/ Shortia galacifolia var. galacifolia
P-MON [Spotted Coralroot/ Corallorrihiza maculata
Small Yellow Lady's-slipper/ Cypripedium parviflorum var. parviflorum
Loesel's Twayblade/ Liparis loeselii
P-MOS |Feather Moss, Log Moss/ Hypnum curvifolium
Feather Moss, Log Moss/ Hypnum imponens
Fern Moss, Log Moss/ Thuidium delicatulum
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Assocciation [Habitat Modifier Class |Common/Species
REPT  [Northern Coal Skink/ Eumeces antracinus anthracinus
Southeastern Crowned Snake/ Tantilla coronata
Old Growth Condition MAMM [Cloudland Deermouse/ Peromyscus maniculatus nubiterrae
Open (Little or No Shade) [INSEC |Diana Fritillary/ Speyeria diana
Open Forest Canopy BIRD Least Flycatcher/ Empidonax minimus
P-DIC  [Bay Starvine/ Schisandra glabra
Running Buffalo Clover/ Trifolium stoloniferum
REPT  [Northern Coal Skink/ Eumeces antracinus anthracinus
Open Midstory/Understory |BIRD Cerulean Warbler/ Dendroica caerulea
Acadian Flycatcher/ Empidonax virescens
Yellow-throated Vireo/ Vireo flavifrons
Rich Sail P-DIC  |Mountain Black Cohosh/ Cimicifuga americana
Beech Drops/ Epifagus virginiana
Goldenseal/ Hydrastis canadensis
Butternut/ Juglans cinerea
Ginseng/ Panax quinquefolius
Southern Oconee Bells/ Shortia galacifolia var. galacifolia
P-MON |Purple Caric Sedge/ Carex purpurifera
Spotted Coralroot/ Corallorrihiza maculata
Riparian BIRD American Redstart/ Setophaga ruticilla
INSEC |Diana Fritillary/ Speyeria diana
P-DIC  [Monkshood/ Aconitum uncinatum (generic)
Blue Monkshood/ Aconitum uncinatum spp. uncinatum
Black Cohosh/ Cimicifuga racemosa
Goldenseal/ Hydrastis canadensis
Butternut/ Juglans cinerea
Southern Oconee Bells/ Shortia galacifolia var. galacifolia
P-MON [Small Purple-fringed Orchid/ Platanthera psycodes
REPT  |Southeastern Crowned Snake/ Tantilla coronata
Rocky/Rocks P-DIC  |Mountain Black Cohosh/ Cimicifuga americana
P-MOS [Fern Moss, Log Moss/ Thuidium delicatulum
REPT  [Northern Coal Skink/ Eumeces antracinus anthracinus
Southeastern Crowned Snake/ Tantilla coronata
Seep/Constant Water P-MON |White Fringeless Orchid/ Platanthera integrilabia
Small Purple-fringed Orchid/ Platanthera psycodes
Shrub/Sapling Condition  |BIRD Least Flycatcher/ Empidonax minimus

American Redstart/ Setophaga ruticilla

Slope (hillside, steepness)

Worm-eating Warbler/ Helmitheros vermivorus

Ovenbird/ Seiurus aurocapillus

Tract Size (Area Sensitive)

Cerulean Warbler/ Dendroica caerulea

Acadian Flycatcher/ Empidonax virescens

\Worm-eating Warbler/ Helmitheros vermivorus
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Assocciation [Habitat Modifier Class |Common/Species

Swainson's Warbler/ Limnothlypis swainsonii

Trees > 20" dbh Cerulean Warbler/ Dendroica caerulea

Upland (usually mesic to

dry, not subject to holding

water) Cerulean Warbler/ Dendroica caerulea
Yellow-throated Vireo/ Vireo flavifrons

\Water (Distance Sensitive) JAMPHI |Jefferson Salamander/ Ambystoma jeffersonianum

BIRD Acadian Flycatcher/ Empidonax virescens

American Redstart/ Setophaga ruticilla
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Viability Assessment Report
For
Dry-Mesic Oak Forest Habitat Association

Prepared by
Pamela J. Martin
Daniel Boone National Forest

Description of Habitat Association

Dry-mesic oak forests occur throughout the South in all ecological sections, most commonly
in the mountains. They are usually found on dry, upland sites on southern and western
aspects, and ridgetops. The species composition of this forest type varies greatly dueto its
wide distribution. The major species include chestnut oak, northern red oak, black oak, white
oak, and scarlet oak. Additional associates include southern red oak, post oak, blackjack oak,
pignut hickory, mockernut hickory, and red maple. Coniferous species such as shortleaf pine,
and eastern white pine may occur as a mixture, with an overstory coverage of less than 25
percent. American chestnut was a major species in this community type up until the 1930's
(USDA Forest Service, 1997).

The frequency of fire isimportant in the disturbance regime for this community type. The dry
sites on which this community type occurs are conducive to recurring, low-intensity surface
fires thought to have been quite common prior to European settlement. These fires helped
maintain the oak component by eliminating fire-sensitive competitors and stimul ating oak
regeneration. Blowdowns of single or multiple trees result in gap phase regeneration, and
infrequent tornadoes can alter an entire stand. Other important disturbances for this
community type include oak decline, infestations by gypsy moths and ice storm damage
(USDA Forest Service, 1997). Water on these sites is primarily from surface sources
(rainfall). On some sites, limited amounts of ground water help maintain the sites. Sunlight,
which drives photosynthesis, is the major source of energy. Decay of vegetation and
byproducts of fires, which may pass through the Dry-Mesic Oak Habitat Association, also
provides energy sources.

The Daniel Boone National Forest (DBNF) occursin three ecological sections: Interior Low
Plateau and Highland Rim, Cumberland Mountains and Northern Cumberland Plateau. On
the DBNF, Interior Low Plateau and Highland Rim, dry-mesic oak habitat occursin the
following landtype associations (LTAS) (see USDA Forest Service, 1997a; 1996):

e Triplett Creek Knobs (222En02)

e Knob Flats (222En01)

e Fox Creek Knobs (222En03).
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In the Cumberland M ountain ecological section of the DBNF, dry-mesic oak habitat occurs
in the following LTA (USDA Forest Service, 1997a; 1996):

e Northern Jellico Mountains (M221Cd001).
The majority of the dry-mesic oak habitat on the DBNF occurs in the Northern Cumberland
Plateau ecological section. Dry-mesic oak habitat occurs in the following LTAs (USDA
Forest Service, 1997a; 1996):

e Northern Escarpment (221Hb004)

e Northern Low Hills/ Cliff Transition (221Hb005)

e Central Knobstone Escarpment (2212Hb001)

e Northern Rolling Hills (221 He003)

e North Fork Kentucky Cliffs (221Hb003)

e Central Cliff (221Hb002)

e London-Corbin Plain Transition (221Hc007)

e Rolling Low Hills (221He001)

e Low Hills(221He002)

e Low Hills—Rugged Hills Transition (221Ha002)

e Southern Middle Bresathitt Rugged Hills (221Ha001)

e London-Corbin Plain (221Hc006)

e Rockcastle Hills (221Hc005)

e Southern Knobstone Escarpment Transition (221Hc002)

e Southern Cliff (221Hc003)

e Southern Knobstone Escarpment (221Hc001).
On the DBNF, dry-mesic oak habitat occurs from low to high elevations on dry-mesic sites,
frequently on linear or convex landforms on north- and east-facing slopes or at high
elevations, and sometimes on concave landforms on southerly and westerly aspects. This
forest type is concentrated on slopes of moderate exposure, mostly on colluvial Jefferson or

Shelocta soils, or on upper slopes or broader ridges with Whitley, Gilpin, Latham or Berks
soil series. These soils are mostly derived from sandstone and shale. Since this forest type
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occupies average soil conditions, it intergrades with most other forest types (USDA Forest
Service et al., 1989).

Dry-mesic oak habitat is common; 40 percent of the forested land on the DBNF is considered
dry-mesic oak. Dry-mesic oak forests grade into mesophytic cove hardwoods, white pine-
heml ock-hardwoods, and xeric oak forests at |ow to moderate elevations. On the DBNF,
typical dominant speciesin the Dry-Mesic Oak Habitat Association iswhite oak with pignut
hickory, mockernut hickory, red maple and black gum. Drier, flatter areas are characterized
by chestnut oak, scarlet oak and perhaps southern red oak as a minor component. In disturbed
areas, Pinus spp., persimmon and sassafras are frequent. Moister phases, grading into yellow-
poplar or beech forest have frequent red oak, shagbark hickory, and bitternut hickory. In
disturbed areas, black locust, black cherry, and smooth sumac are common. Flowering
dogwood is often dominant in the understory, other frequent shrubby speciesinclude witch
hazel, serviceberry, American hazelnut, summer grape, maple leaf viburnum, and greenbrier.
Herb cover is generally sparse except on better soils. Frequent species include grape fern,
ebony spleenwort, Christmas fern, tall anemone, lance leaved loosestrife, star chickweed, fire
pink, three lobed violet, naked flowered tick trefoil, round leaf tick trefoil, common
cinquefoil, hairy skullcap, false foxglove, small headed sunflower, wreath goldenrod, calico
aster, cornel leaf aster and sedge (USDA Forest Service et al., 1989).

. Current Status of the Habitat Association on the Daniel Boone National For est

Dry-mesic oak habitat is widespread occurring on most geologic, topographic and edaphic
situations. The dry-mesic oak forest types on the Daniel Boone National Forest are tracked in
the Continuous Inventory of Stand Conditions (CISC) and are represented as post
oak/blackjack oak (51), white oak/red oak/hickory (53),white oak (54), and northern red oak
(55). The management types identified as dry-mesic oak forest types are defined as follows:

(51) = 70+ percent of the dominant and co-dominant basal areais hardwood, and 50+
percent is post oak and/or blackjack oak;

(53) = 70+ percent of the dominant and co-dominant basal areais hardwood, and 50+
percent is white oak/red oak/hickory species;

(54) = 70+ percent of the dominant and co-dominant basal areais hardwood, and 50+
percent is white oak; and

(55) = 70+ percent of the dominant and co-dominant basal areais hardwood, and 50+
percent is northern red oak (USDA Forest Service, 1992).

On the DBNF, approximately 665,000 acres are in forested land. Of this acreage,
approximately 40 percent or 266,620 acres are within the dry-mesic oak forest types as
described. Utilizing the CISC database, the dry-mesic oak forest type occurring on the Daniel
Boone National Forest was further separated by age class and acreage (USDA Forest Service,
1998).

3 Dry-Mesic Oak
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Table 1. Forest types in the Dry-Mesic Oak Habitat Association by age and acre.

Age Post Oak / White Oak / White Oak Northern
Black Oak Northern Red Red Oak
(51) Oak / Hickory
(53)
0-10 36 25229 429 78
11-20 0 18437 100 0
21-30 0 8177 137 0
31-40 0 13723 102 0
41-50 34 7881 114 25
51-60 0 14356 564 0
61-70 0 31295 2139 0
71-80 113 36639 2542 0
81-90 120 38050 3137 0
91-100 80 34456 1885 22
101-110 106 18734 674 60
111-120 24 5035 598 0
121-130 0 995 132 0
131-140 0 181 31 0
141-150+ 0 124 26 0
TOTAL 513 253312 12610 185

Management Needs: Recommendations for the Conservation of Habitat to Ensure
Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. This would involve
maintaining a structured age class distribution with emphasis on maintaining a significant
component of habitat that contains the habitat modifiers required by various species.

e Evaluate habitats to determine those capable of supporting reintroduction of species at
risk.

o0 Rationale: Specific species management within this habitat association may require
reintroduction efforts to ensure continued persistence of that particular species or
group of species in this association.

e Dry-Mesic oak types need to be represented in arange of age classes.
o0 Rationale: Dry-mesic oak makes up approximately 40 percent of the forest type on

the DBNF. The speciesidentified in this habitat association (insect, plants,
amphibian, mammals and birds) require a variety of age classes, elevations and tract
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sizes. Species from the cerulean warbler, which are rarely found in tracts less than
250 hectares (617.5 acres) to the least flycatcher which most of it’s breeding
population is located above 2500 feet elevation. A range of age classes, along with
their accompanying attributes, is a necessary component of this habitat association.
Age distribution management along with implementation of best management
practices should ensure continued persistence of the species identified in this habitat
association.

Where applicable, leave project unit boundaries with irregular and feathered edges.

Rationale: Abrupt habitat changes can create barriersto wildlife passing through the
unit.

V. Management Needs. Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the Dry-Mesic Oak Habitat Association will need to be
implemented at alevel sufficient to provide datato track the current condition of the habitat.
The following items are considered necessary to ensure that the association can be properly
evaluated and decisions supported.

Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should aso be conducted in response to events
that have potential to alter the landscape i.e., windstorms, winter storms, and infestations

(high priority).

(0}

Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

Employ GIS and vegetation management databases to track the condition and
composition of the Dry-Mesic Oak Habitat Association (high priority).

(0]

Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS
coverage of stands should be adeguate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makesthe
assumption that the inventory data collects the necessary information regarding
habitat modifiers.

Continue to implement R8 landbird monitoring program (high priority).

o0 Rationale: This monitoring program will help track the persistence of the avian

species in this habitat association. Thismay be a critical element in documenting
avian species trends in this association. This monitoring program contains points
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linked to this association it would be considered an excellent tool for both species-
specific and association monitoring.
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Attachment A.

SpeciesList: Dry-Mesic Oak Habitat Association

Class Common/Species
ANIMALS
Birds Eastern Wood Pewee/ Contopus virens

Cerulean Warbler/ Dendroica caerulea

Least Flycatcher/ Empidonax minimus

Acadian Flycatcher/ Empidonax virescens
Worm-eating Warbler/ Helmither os vermivorus
Wood Thrush/ Hylocichla mustelina
Swainson’s Warbler/ Limnothylpis swainsonii
Red-headed Woodpecker/ Melaner pes erythrocephalus
Kentucky Warbler/ Oporornis formosus
Summer Tanager/ Piranga rubra

Ovenbird/ Seiurus aurocapillus

American Redstart/ Setphaga ruticilla

Y ellow-throated Vireo/ Vireo flavifrons

| nsects DianaFritillary/ Speyeria diana
Mammals Rafinesque's Big-eared Bat/ Corynor hinus (Plecotus)

rafinesquii rafinesquii
Appalachian Cottontail/ Sylvilagus obscurus

Reptiles Northern Coal Skink/ Eumeces anthracinus anthracinus
PLANTS
Dicots Sweetshrub/ Calycanthus floridus var. glaucus

American Chestnut/ Castanea dentata

Chinguapin (generic)/ Castanea pumila

Sweet-fern/ Comptonia peregrina

Beech Drops/ Epifagus virginiana

Red-disked Sunflower/ Helianthus atrorubens
Southern Heartleaf/ Hexastylis contracta

Goldenseal/ Hydrastis canadensis

Smooth Veiny Peavine/ Lathyrus venosus

American Gromwell/ Lithospermum latifolium
Cow-wheat/ Melampyrum lineare (generic)

American Cow-wheat/ Melampyrum lineare var. pectinatum
Sweet Pinesap/ Monotropsis odorata

Gaywings Polygala pauciflora

Racemed Milkwort/ Polygala polygama var. polygama
Wafer Ash, Hop-tree/ Ptelea trifoliata

Cumberland Azalea/ Rhododendron cumberlandense
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Class Common/Species

Dicots Hairy Snout Bean/ Rhynchosia tomentosa
American Chaffseed/ Schwalbea americana
Ovate Catchfly/ Slene ovata
Wasioto Rosinweed/ Slphium wasiotense
Big-flowered Snowbell/ Styrax grandiflorus
Spiked Hoary-Peal Tephrosia spicata
Cutleaf Meadow Parsnip/ Thaspium pinnatifidum
Velvet Bush Peal Thermopsis mollisvar. mollis
Running Buffalo Clover/ Trifolium stoloniferum
Toothache-tree/ Zanthoxylum americana

Monocots Purple Caric Sedge/ Carex purpurifera
Appalachian Spreading Pogonia/ Cleistes bifaria
Spotted Coralroot/ Corallorrihiza maculata
Wood Lily/ Lilium philadelphicum var. philidel phicum
Wild Lily-of-the-valley/ Maianthemum canadense
Rough Dropseed/ Sporobolus clandestinus

M osses Dog Paw or Elegant Moss/ Dicranum scoparium
FUNGI

Sulphur Shelf/ Laetioporus sulphureus
Morel/ Morchellus esculentus
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Attachment B.

Dry-Mesic Oak Forest Species/Habitat Relationship with References
ANIMALS
Birds

Eastern Wood Pewee — Contopus virens — This species preferred habitat is rather open mature
woodland in arather dry situation (Hamel, 1992). This species may be absent from younger,
second growth forest where an open midstory has not yet developed. 1n such habitat they often
frequent edges and road or stream corridors (Palmer-Ball, 1996). They typically utilize large
deciduous trees for the nest site but may use conifersin mixed forest types. This species may be
found in numbersin most major forest types examined in Kentucky (Mengel, 1965). This species
would be attracted to the hardwood dominance of these forests for nesting, especially where
drier, more open conditions prevail.

Cerulean Warbler — Dendroica caerulea — Cerulean warblers depend primarily on extensive
tracts of mature, relatively undisturbed, deciduous forest. These birds occur in floodplains and
upland sites that have large trees (> 20” dbh) in which to nest. Both nesting and foraging take
place in the canopies of hardwoods. Stands are usually somewhat open, with little understory;
however, according to Buehler and Nicholson, monitoring data suggest that breeding territories
in the Cumberland Mountains tend to have fewer canopy trees and greater shrub coverage than
those elsewhere. The birds are rarely found in tracts less than 250 hectares, whereas maximum
population densities occur in tracts greater than 3000 ha (1997). Hamel gives a minimum tracts
sizeof 1750 ha(1992). This species would be attracted to the hardwood dominance of these
forests, especially where drier, more open conditions prevail.

Least Flycatcher — Empidonax minimus — Thisis a species of open conditions; it israrely
encountered deep in the forest. Open, deciduous woods (particularly those that have been
disturbed by burning or logging), forest edge, fields with scattered large trees, and other habitats
that provide early successional conditions are utilized. During spring migration, Mengel
observed male birdsin alders and willows in a marshy, Laurel County meadow (1965). Most of
the breeding popul ation frequents elevations above 2500 feet. This species would be attracted to
the hardwood dominance of these forests, especially where drier, more open conditions prevail.

Acadian Flycatcher — Empidonax virescens — This speciesis usually found near water generally
near a stream course or some small waterway (Hamel, 1992). It generally uses an open,
moderate understory for feeding in a stand with tall trees and closed canopy (DeGraaf et. al.,
1991). Itisassociated with forested tracts at least 37 hectares (91.4 acres) in size (Hamel, 1992).
DBNF monitoring data indicates that the greatest number of occurrences for this specieswerein
mesophytic-cove habitats greater than 80 years old. Assuming a stream is nearby, this species
would be attracted to the dry-mesic oak forest where a closed canopy exists and a dense, thick
understory and more mesic conditions prevail

Worm-eating Warbler — Helmither os vermivorus — Worm-eating warbl ers inhabit moist, shady
forest on moderate to steep slopes. In Eastern K/, the birds are common on deeply shaded slopes
in mixed mesophytic woods and moist ravines (Mengel 1965). They are usually found in fairly
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mature deciduous or mixed forest with a dense understory, preferably of Rhododendron and
Mountain Laurel, but will also use younger forest and forest edge. Nesting is typically on sloping
ground among leaf litter, while foraging is carried out on the ground or among understory
vegetation. Although the species occurs in dissected woodland, it avoids isolated tracts (Palmer-
Ball 1986). Hamel lists the minimum necessary tract size as 370 ha (1992). This species would
be attracted to the hardwood dominance of these forests, especially where damp, shaded and
more mesic conditions prevail.

Wood Thrush — Hylocichla mustelina — The wood thrush isfound in awide variety of forest
types, provided awell-developed understory is present. Moderately shaded, deciduous and mixed
stands of mature trees with a dense shrub and/or sapling understory are typical habitat,
particularly when occurring on moist sites. Rich hardwood and bottomland forests are favored,
however, drier sites may be used, so long they have the relatively dense shrub layer. Nesting isin
shrubs, vines, and small trees. Although the species will tolerate some fragmentation of habitat,
it ismost common in extensive forest and requires a minimum tract size of 3 hectares (Hamel
1992). This species would be attracted to the hardwood dominance of these forests, especially
where damp, shaded, and more mesic conditions and a dense hardwood understory prevail.

Swainson’s Warbler — Limnothylpis swainsonii — This forest interior speciesis found within
tracts of moist, extensive forest that have dense understory (Pamer-Ball, 1996). Hemlock
ravines, having dense growths of rhododendron and laurel, and bottomland forest, with awell-
developed understory and/or thickets of small trees, are favored locations. Dense cane breaks are
also used. On the DBNF, this bird is often observed in damp, shady hemlock ravines with an
understory of rhododendron, near small streams (L.Perry, pers. obs.). Assuming astreamis
nearby, this species would be attracted to the dry-mesic oak forest where a closed canopy exists
and a dense, thick understory and more mesic conditions prevail.

Red-headed Woodpecker — Melaner pes erythrocephal us — Semi-open to open habitat with an
abundance of large (> 14" dbh), dead treesis preferred for both breeding and wintering purposes.
Relatively open, mature woods, swamps, clearings within mixed woodland, forest edges, and
places where groves of trees are present, such as park-like settings, are commonly used. On the
DBNF, the birds are often observed in pine-dominated stands that have been frequently burned
(L. Perry, pers. obs.). Nesting isin dead trees, or in dead limbs of live trees (Mengel 1965). This
species generally avoids mature closed canopy forest during the breeding season (Palmer-Ball
1986). This species would be attracted to dry and more open conditions often found in this
habitat association.

Kentucky Warbler — Oporornis formosus — Kentucky warblers are most frequent in moist, shady,
deciduous and mixed (with pine or hemlock) forest types with dense, shrubby understory.
However, in Eastern KY they occur in virtually all major associations except the most xeric pine
and pine-oak communities, and may even invade them (Mengel 1965). Mature stands are
required, though some younger stands and shrubby woodland borders are used, aswell. These
ground-nesting birds forage in understory vegetation, leaf litter, and soil. By providing awell-
developed shrub layer, many tracts disturbed by selective logging are suitable for nesting even
though the canopy has been disrupted (Palmer-Ball 1986). In general, these birds have adjusted
better to landscape disturbance than other woodland warblers. This species would be attracted to
the hardwood dominance of these forests, especially where damper, more mesic conditions
prevail along with a dense hardwood understory.
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Summer Tanager — Piranga rubra — Relatively dry sites, which tend to produce stands of a semi-
open condition, are frequented by this species. Uplands are commonly used, but the birds may
occur in avariety of habitats, including bottomlands and wooded residential areas. Forest types
range from hardwood to pine-hardwood stands of open to medium density. On the DBNF, the
birds are frequently found in mature, mixed pine stands that have been burned and undergone
midstory removal (L. Perry, pers. obs.). Oaks are often chosen for nesting, in open woodland or
forest edge and often over open spaces such as roads and clearings (Mengel 1965). This species
would be attracted to the oak dominance of these forests, especially where drier, more open
conditions prevail.

Ovenbird — Salurus aurocapillus — Mature and second growth forest conditions are utilized, on
dry to moderately moist sites with light to moderate understory. Birds are more common in
stands with closed canopies and open ground—This is a ground nesting species that foragesin
the leaf litter or on the soil. Mengel observed nests on logging roads and under small logs,
sheltered by ferns, on steep, mesophytic slopes (1965); however, Baker and Lacki note that birds
are more abundant in non-harvested than in harvested areas (1997). Upland stands and sloping
terrain are preferred, but avariety of deciduous and mixed (e.g., pine-oak) forest types are used.
Thisisaforest interior species having a minimum necessary tract size of 15 ha (Hamel 1992).
This species would be attracted to the hardwood dominance of these forests.

American Redstart — Setophaga ruticilla — This species typically utilizes younger forest and
forest in early to mid stages of succession (Palmer-Ball, 1996). It usually occurs near water or
streams preferring moist situationsto dry ones (Barbour et. a., 1973)(Hamel, 1992). Occursin
altered forest situations including selectively logged areas (Palmer-Ball, 1996). DBNF
monitoring data indicates this species most common in forests 41 to 80 years old. This species
would be attracted to the hardwood dominance of these forests, especially where damper, more
shaded and mesic conditions prevail.

Y ellow-throated Vireo — Vireo flavifrons — Extensive tracts of relatively mature woodland are
necessary for thisinterior breeding bird. Large, deciduous trees within avariety of forest types,
including mixed mesophytic cove, pine-oak, and oak hickory upland forest, are favored. |solated
or much-dissected tracts are avoided; however, the bird will tolerate a certain amount of
disturbance (from fire, selective logging) without being dramatically affected (Palmer-Ball
1986). Rather, activities that serve to result in afairly open midstory/understory can be
beneficial, as the birds frequent trees within relatively open settings. Y ellow-throated vireos on
the DBNF are often observed in hardwoods within mixed pine-hardwood stands that have been
burned or had midstory reduction (L.Perry, pers. obs.). This species would be attracted to the
hardwood dominance of these forests, especialy where drier, more open conditions prevail.

| nsects

DianaFritillary- Speyeria diana -On the Daniel Boone, this butterfly isfound in open areas and
within the forest especially those that are open and well-lit. These conditions mimic open
prairies and pine barrens from which the species is known further west and may be found along
grassland/forest edge or in forests that have been maintained in an open condition by repeated
fires. The caterpillar feeds almost exclusively on violets and overwinter above-ground making
them sensitive to spring and fall fires. Midstory removal and prescribed fire can create high
quality foraging habitat for adults by increasing nectar sources. A variety of species are used,
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including common and swamp milkweeds, ironweed, red clover, coneflowers and butterfly bush.
Individuals will use small openings and roadsides along forest edges in search of nectar plants,
but do not go far from the woods.

Mammals

Rafinesque Big-eared Bat — Corynor hinus (Plecotus) rafinesquii rafinesquii — This bat is ayear-
round resident throughout the DBNF. During the summer it foragesin avariety of forested
habitats and in forest edges and open areas. During the day it will roost in limestone and
sandstone rockhouses and caves, in hollow trees and under exfoliating bark. During the summer
mal es tend to be solitary roosters while females form maternity colonies. Several maternity
colonies, usually associated with cliffline caves and rockhouses, occur on the forest. This species
isinsectivorous and feeds primarily on moths. Foraging sites often occur along clifflines or
ridgelinesin an oak-hickory habitat. Cliffline associated rock shelters are used as feeding sites.
Clifflines are a so thought to provide travel corridors for the Rafinesque’ s big-eared bat. During
the summer this species normally forages within about one mile of the roost site. Hibernation
sites occur mainly in caves, but some sites occur in rockshelters and in large cracks in sandstone
cliffline. This speciesis very sensitive to human disturbance of both its hibernation and
maternity colony sites.

Appalachian Cottontail Rabbit — Sylvilagus obscurus — This mammal is aforest dwelling species
that occurs on the DBNF in areas ranging from conifer-northern hardwood to mixed mesophytic
to dry-mesic oak forest. It isregarded as aforest interior species susceptible to habitat
fragmentation. It prefersrelatively cool, understory areas of ericaceous vegetation such as
mountain laurel, rhododendron and blueberries. Large tracts of contiguous, relatively old forest
overstory vegetation are needed to provide viable populations of this species.

Reptiles

Northern Coal Skink - Eumeces anthracinus anthracinus - The Appalachian population of this
subspecies extends into eastern KY, while a digunct population occursin the west-central part of
the State. Suitable habitat includes damp forests of oak, oak-poplar, oak-hickory-pine, and mixed
pine-hardwood with moist soils, abundant leaf litter, logs, and/or loose stones; humid wooded or
rocky hillsides; rocky bluffs; and similar areas near water sources, such as streams, springs,
swamps, and bogs. These skinks seek the cover of rocks, logs, stumps, brush, and rock slabs.
When pursued, they will take refuge in shallow water, hiding under rocks at the bottom. Various
rocky areas in which they have been found include: on limestone ledges; in dry leaves beneath
rock ledges; beneath flat slabs of sandstone; under rocks in sunlit forest openings and in grassy
cut over areas in hardwoods; and under rocks in the slope of aroad cut through a mixed forest
(VA Dept. of Game and Inland Fisheries 2001). Use of fire to maintain grassy openings within
forested stands is of benefit to this species. Coal skinks feed primarily on insects and spiders.

FUNGI

Sulfur Shelf — Laetioporus sulphureus — Sulfur shelf isawidely distributed fungus. It is a shelf
fungus, and grows on decadent or dead oak trees. On the DBNF, it is somewhat uncommon,
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occurring usually on large oaks near some kind of open space, such as afield, road corridor, or
stream.

Common Morel — Morchellus esculentus — The common morel isawidely distributed species. It
isgenerally found in dry-mesic forest. On the DBNF, the speciesis widespread, usually found in
dry-mesic oak forest on mid to lower slope. The species may be more common than perceived,
as it does not produce ascocarps except under the correct conditions of moisture and temperature.

PLANTS
Dicots

Sweetshrub or Carolina Allspice — Calycanthus floridus var. glaucus —Sweetshrub or Carolina
Allspiceis asouthern species found in avariety of habitats, but usually along waterways. It often
growsin large colonies. On the DBNF is found on stream terraces that are well-drained and
seldom subject to flooding. The overstory is usually open and composed of mixed oak-
hardwoods, sometimes with southern yellow pine. One site occurs on the upper portions of atoe
slopein oak forest.

American Chestnut - Castanea dentata — American chestnut is far less common today than it
once was. A fungal disease introduced from Asiain 1904 decimated the species in about 30
years. The species sprouts prolifically and sprouts are still found through its range. American
chestnut once dominated much of what is now upland oak forest. On what is now Daniel Boone
National Forest land, American chestnut was found on narrow sandstone and conglomerate
ridges along the edge of the escarpment and in the Redbird area. It was associated with chestnut
oak. Scarlet and black oaks replaced it on these sites. Today on the Daniel Boone National
Forest, sprouts are common to scarce on upper slopes and ridges near the escarpment and on
portions of the Redbird District. The species grows on acid soils that are generally poor, dry, and
located on sites subject to fire. It is believed that fire promoted the species.

Chinguapin — Castanea pumila (generic) — Thistree occurs in upland hardwood forest. It is
usually found on dry sites, and usually under a partially open canopy. On the DBNF the species
occurs as the variety pumila, which is discussed under other habitat associations.

Sweet Fern — Comptonia peregrina — The sweet fern is associated with open, sterile, sandy
ground throughout most of its range, where it forms dense, low thickets. In this habitat, fires
probably helped maintain the habitat. On the DBNF, this species inhabits open cobble/boul der
bars along free-flowing rivers. The plants are found rooted deep in the crevices between
boulders. The cobble/boulder bars are subject to periodic scouring during high water events.
Scouring prevents or retards the establishment of treesin these habitats helping to maintain the
open condition.

Beech Drops — Epifagus virginiana — This plant is found throughout the range of American
beech in eastern North America. It is parasitic, deriving nutrients from an association with
American beech (Fagus grandifolia) roots. The species, to maintain itself, depends on forests
that include Fagus. These can be upland or lower slope forests.
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Red-disked Sunflower - Helianthus atrorubens — This sunflower is a southern and prairie species
commonly occurring in warm season grassland. It also is found in open yellow pine forest. On
the Daniel Boone National Forest, this species is most abundant in warm season grassland. This
habitat in powerline rights-of-way holds most of the Daniel Boone Nationa Forest population.
Scattered plants and clumps are found in open yellow pine and yellow pine-oak forest. Fire
enhances flowering of this species and maintains its habitat.

Southern Heartleaf — Hexastylis contracta — Distribution of the southern heartleaf is centered on
the Cumberland Plateau. In Kentucky most of the population is found in land managed by the
Big South Fork National River and Recreation Area. It grows in open to closed yellow pine and
yellow pine-oak forest in the vicinity of astream. It is also known to grow in fescue-dominated
roadsides in Tennessee. On the DBNF, the species is known from one drainage. It grows above
the stream in moderate to heavy shade provided by mountain laurel and great bay under a canopy
of yellow pine-oak forest with scattered eastern hemlock.

Goldenseal — Hydrastis canadensis — Goldenseal growsin avariety of habitats ranging from
well-drained floodplain to mesic cove forest. On the DBNF, it is known from floodplain sites,
mixed mesophytic forest, and drier hardwood forest on limestone. It usually occurs in clusters of
not more than afew dozen plants, but afew sites have been found with 1000s of plants. The
species is amoderate calciphile and does best in well drained soils with ample available
moisture. Shade is usually moderate, and the largest colonies have little or no midstory.

Smooth Veiny Peavine — Lathyrus venosus — The smooth veiny peavine is widespread in eastern
North America. It is often found in open dry forest, but may also be found in moist mesic or
terrace forest, and sometimes on stream banks. On the DBNF, it is found in dry-mesic oak and
mixed mesophytic forest, often near gaps or other areas of higher light levels.

American Gromwell — Lithospermum latifolium— This plant occurs in the northeastern US down
through the central Appalachians. It grows in open, dry-mesic forest. On the DBNF, it isusually
found on calcareous sites in dry-mesic oak forest or mesic mixed hardwoods.

Cow-wheat — Melampyrum lineare (generic) — This plant is somewhat confused with numerous
uses by various authors. Following Medley (1993), only the var. pectinatumis likely to present
on the DBNF. Specimens not identified to variety from the DBNF area are assumed to be this
variety. Habitat details are described below for the variety.

American Cow-wheat — Melampyrum lineare var. pectinatum— This variety, the one found on
the DBNF, has been carried as var. lineare on the DBNF based on aliterature citation. Medley
(1993) argues against this and places all plantsin the DBNF areain var. pectinatum. Thisisa
coastal plain species. It isfound in sandy, open yellow pine forest. On the DBNF, the sole station
for the speciesis from ridgetop dry-xeric oak and oak-yellow pine forest.

Sweet Pinesap — Monotropsis odorata — Sweet Pinesap is a central and southern Appalachian
provinces species. It is saprophytic, gaining carbohydrate nutrients from associations with soil
fungi. The species appears to be associated with ericaceous shrubs and or yellow pinein dry
forest. It isusually found in or at the base of dense thickets of Rhododendron maximum, R.
catawbiense, or Kalmia latifolia, usually with yellow pine, but sometimes with upland oaks.
Populations on the DBNF are found in similar habitat with the exception of one or two which are
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moist microhabitat associated with shaded cliffs. Fire likely is important to the maintenance of
the community in which Monotropsislives and is unlikely to harm the species as it occurs mostly
underground except for flowering.

Gaywings — Polygala pauciflora — Gaywings is a northern species with extend range through the
southern Appalachians. It isfound in rich moist forest. On the DBNF, one station is known from
amesic ravine in oak-hardwood forest.

Racemed Milkwort — Polygala polygama var. polygama —This plant has a midwestern and
coastal plain distribution. It is usually found on dry, sandy soil in open forest or grassland. The
DBNF sites are on sandy soil in open, ridge top, yellow pine-oak forest or sandy, grassy
openings.

Wafer Ash or Hop-tree — Ptelea trifoliata (as ssp. trifoliata var. trifoliata per Medley, 1993) —
The wafer ash or hop-treeis found in eastern North American. It isfound in moist or rich forest.
On the DBNF, it isinfreguent but locally abundant on limestone outcrops in open dry-mesic
forest or along roadsides.

Cumberland Azalea— Rhododendron cumberlandense — This azaleais restricted to the central
Appaachian Mountains. It grows in open oak and oak-yellow pine forest, usually on dry, rocky
slopes or ridges. It usually occurs as scattered individuals, but may form small clumps. The
DBNF populations are in the same habitat. Most occurrences are in the Jellicos and on the
Redbird District.

Hairy Snout Bean — Rhynchosia tomentosa (var. tomentosa) — The hairy snout bean is found
throughout most of the southeastern US. It grows in dry, open, often sandy, oak or yellow pine
forest, at forest margins, in sandhills, and occasionally in mesic forest. The DBNF sitesare all in
warm season grassland, or low disturbed vegetation along roads or under powerline rights-of -

way.

American Chaffseed — Schwalbea americana — This plant occurs in two general kinds of
habitats, wet and dry. In al cases, soils are sandy and somewhat sterile. In wet habitats, the
combination of constant water and periodic fire maintain the site in an open condition. The
overstory isopen as are the midstory and shrub layers beneath it. Generally wet sites are grassy
with few shrubs. Periodic fire helps to maintain the open condition of the sites. It also plays a
rolein triggering flowering. This habitat type is not known from the DBNF. Dry habitats
likewise are open with athin overstory and open midstory and shrub layers. These sites are
generally amixture of forbs, grasses, and low shrubs. Some dry habitats are subjected to
periodic burns, which help to maintain the open condition. Fire here also helpsto trigger
flowering. In other dry habitats, the opennessis more edaphically controlled. The historic sites
on the DBNF fall into this group. Here fire would have triggered flowering. Other dry DBNF
sites could, with periodic fire, support Schwalbea populations.

Ovate Catchfly — Slene ovata — The ovate catchfly is uncommon throughout itsrange. It is
found in open oak woods, often on limestone substrates. It grows in light to moderate shade. The
DBNF sites are in open oak woods on limestone and appear to have burned in past years. The
midstory and shrub layers are thin, and the canopy somewhat open.
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Wasioto Rosinweed — Slphium wasiostense — This plant is known only from Kentucky and
Tennessee. Most populations are in eastern Kentucky, but one or two are known from the Ridge
and Valley of Tennessee. Many of the Kentucky populations are on the DBNF. The plant is
found on well-drained river terraces in open forest, scattered in open upland oak forest and on
lower slopes. It occurs as one or two-leafed plants except in open areas along roadways, utility
rights-of-way or stream terraces. In open areas the plants flower, reaching 6-7 feet tall. The
species has a deep taproot suggesting is fire tolerant like many of the prairie silphiums. It is
probable that fire once maintained habitat for the species-open oak forest or woodland.

Big-flowered Snowbell — Styrax grandiflorus — The big-flowered snowbell is southern
Appalachian Mountains and southeastern coastal plain species. It commonly grows in mixed or
deciduous forest in upland locations. There is at least one reliable record for the speciesin
Kentucky from the DBNF area (McCreary County). Here is growing in mixed mesophytic forest
on a north aspect above the Cumberland River.

Spiked Hoary-pea — Tephrosia spicata — This plant is a southern species with a number of more
northern stations. In is commonly found in dry to wet, open yellow pine or yellow pine-
hardwood forest, roadsides, clearings and fields. On the DBNF, the speciesisfound on
boulder/cobble bars aong larger streams and rivers of the Cumberland River drainage. A few
sites are known from sandy, sparsely shaded openings on ridges.

Cutleaf Meadow Parsnip — Thaspium pinnatifidum — The cutleaf meadow parsnip is associated
throughout its range with cal careous bedrock including limestone, siltstone, and dolomite. It isa
species of moderately shaded forestland. On the DBNF, it is found in open oak or oak-cedar
forest on limestone and cal careous siltstone on the Morehead District.

Velvet Bush Pea— Thermopsis mollis var. mollis— The velvet bush peais Piedmont species that
occurs in the mountains and coastal plain as well. It grows on sandy slopes and in dry oak or
oak-yellow pine forest usually on ridges. The DBNF sites, the only Kentucky locations, are on
broad, sandy ridgesin dry-xeric to dry-mesic oak forest. The species only flowers in open areas
such as along roads or in tree gaps. It has been observed to form dense patches on disturbed
sandy ground. The rhizome is stout and several inches below the surface, suggesting along with
the habitat, that fire is beneficial for the species.

Running Buffalo Clover — Trifolium stoloniferum — Running buffalo clover inhabits open
grassland, open woodland and the transition area between them. Light shade does not harm the
plant. The species throughout itsrange isacalciphile, i.e., it shows a preference for limestone or
otherwise base cation-rich soils. Periodic disturbance such as might have occurred while large
ungulates passed through a population appears to benefit the plant. A large population in central
Kentucky appears to do best with moderate disturbance from grazing/resting cattle. The sole
population within the Daniel Boone NF proclamation boundary occursin an open field.

Toothache-tree — Zanthoxylum americana — The toothache tree is found in much of northern
North America south to the Gulf coastal plain. It growsin moist forest and forest edges. On the
DBNF, it isinfrequent but locally abundant on limestone outcrops in open dry-mesic forest or
along roadsides.

M onocots
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Purple Caric Sedge — Carex purpurifera —This sedge has a narrow range in the Central
Hardwoods area. It grows in mesic forests, primarily hardwood. On the DBNF, it is known from
severa scattered locations al in dry-mesic oak or mixed oak-yellow pine forest. Shadeis
moderate to light.

Appaachian Spreading Pogonia— Cleistes bifaria —The Appalachian spreading pogonia ranges
from the Appalachian Plateaus to the Piedmont. It isfound in avariety of sites ranging from
glades to open forest to warm season grassland to streamhead wetlands. It occurs on well-drained
substrates (on hummocks in wetlands) usually in open or partially open conditions. The plants
can be single or occur in colonies. On the DBNF, it is known from glades, streamhead wetlands,
seep slopes, and on road cuts in upland oak forest. Fire enhances flowering and total numbers of
plants. Fire probably helpsto maintain habitat as well.

Spotted Coralroot — Corallorhiza maculata — The spotted coralroot is mostly a northern species
with extensions into the Appalachian Mountains. Its habitat is hardwood forest, but occurs under
avariety of conditions. In Kentucky, it is known only from Pine Mountain within the DBNF
proclamation boundary. It occurs on dry-mesic oak-hardwood forest in rich soil.

Wood Lily — Lilium philadel phicum var. philadelphicum— Thislily occurs from New England to
NC and Kentucky. It isfound in open, usually dry forest or in open fields or warm season grass
areas. On the DBNF, it is know from open yellow pine-oak forest, roadsides, warm season
grassland, and old fields. It requires open conditions and is soon choked out by heavy cover of
herbaceous or woody species. Fire maintains its habitat and promotes the plant.

Wild Lily-of-the-valley — Maianthemum canadense — This plant is a northern North American
species with range extensions south along the Appalachian Mountains. It isfound in acid, well-
drained sites under eastern hemlock and mixed hardwood forest. It is commonly found on rotten
logs or hummaocks in wet woods. On the DBNF, it isfound on lower slopes and upper terracesin
eastern hemlock or mixed mesophytic forest. These sites are cool and shady.

Rough Dropseed — Sporobolus clandestinus — Rough dropseed istall grass prairie species, which
also occurs on the coastal plain. It isfound in dry sandy soil of prairies, openings, barrens, and
along roadways and other rights-of-way. On the DBNF, the speciesisfound in McCreary and
Pulaski Counties on limestone cliffs and open, sandy yellow pine or yellow pine-oak forest.

M osses

Dog Paw Moss or Elegant Moss — Dicranum scoparium— This moss is found throughout most of
eastern North America. It is relatively common on shaded sandstone boulders, outcrops and
cliffs. It also occurs on soil in upland forest. It appears to require moderate shade and acid
conditions, but will livein moist to dry environments. The species is often subject to fire and
frequently portions of clumps are burned, but not the entire clump. The speciesis collected for
the horticultural industry. It may serve as arefugium for some species during fire events, and act
as water reservoir and soil stabilizer following fire.

Refer ences:

Baker, M.D. and Michael J. Lacki. 1997. Short-term changes in bird communities in response to
silvicultural prescriptions. Forest Ecology and Management 96 (1997) 27-36.
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Dry-Mesic Oak Habitat Association Matrix

Association Habitat

Modifier

Class

Common/Species

4-Dry-Mesic Oak [Forest

Dry-Mesic Oak

(blank)

BIRD

Eastern Wood Pewee/ Contopus virens

FUNGI

Morel/ Morchellus esculentus

INSEC

Diana Fritillary/ Speyeria diana

P-DIC

Sweetshrub/ Calycanthus floridus var. glaucus

Chinquapin (generic)/ Castanea pumila

Beech Drops/ Epifagus virginianana

Smooth Veiny Peavine/ Lathyrus venosus

American Gromwell/ Lithospermum latifolium

Cow-wheat/ Melampyrum lineare

American cow-wheat/ Melampyrum lineare var. pectinatum

Sweet Pinesap/ Monotropsis odorata

Big-flowered Snowbell/ Styrax grandiflorus

\Velvet Bushpea/ Thermopsis mollis var. mollis

Running Buffalo Clover/ Trifolium stoloniferum

P-MON

Wild Lily-of-the-Valley/ Maianthemum canadense

Acidic Substrate

P-MOS

Dog Paw Moss, Elegant Moss/ Dicranum scoparium

Basic Substrate

P-DIC

Goldenseal/ Hydrastis canadensis

Ovate Catchfly/ Silene ovata

Cutleaf Meadow-parsnip/ Thaspium pinnatifidum

Toothache-tree/ Zanthoxylum americana

Basic Substrate

P-MON

Purple Caric Sedge/ Carex purpurifera

Closed Forest Canopy

BIRD

Acadian Flycatcher/ Empidonax virescens

Ovenbird/ Seiurus aurocapillus

Dense shrub understory

Worm-eating Warbler/ Helmitheros vermivorus

Wood Thrush/ Hylocichla mustelina

Swainson's Warbler/ Limnothlypis swainsonii

Kentucky Warbler/ Oporornis formosus

Ovenbird/ Seiurus aurocapillus

Dry

Ovenbird/ Seiurus aurocapillus

Summer Tanager/ Piranga rubra

P-DIC

Spiked Hoary-pea/ Tephrosia spicata

P-MON

Appalachian Spreading Pogonia/ Cleistes bifaria

Rough Dropseed/ Sporobolus clandestinus

Elevation (above 2300 ft)

BIRD

Least Flycatcher/ Empidonax minimus

P-DIC

Gaywings/ Polygala pauciflora

Ericaceous Shrub
Associate

Southern Heartleaf/ Hexastylis contracta

Fire Tolerant/Enhanced

BIRD

Least Flycatcher/ Empidonax minimus
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Association Habitat Modifier Class |Common/Species
Red-headed Woodpecker/ Melanerpes erythrocephalus
Yellow-throated Vireo/ Vireo flavifrons
P-DIC |Wasioto Rosinweed/ Silphium wasiotense
Forb/Grass Condition P-DIC |Velvet Bushpea/ Thermopsis mollis var. mollis
Forest Interior (Minimal
Edge) BIRD |Cerulean Warbler/ Dendroica caerulea
\Worm-eating Warbler/ Helmitheros vermivorus
Swainson's Warbler/ Limnothlypis swainsonii
Ovenbird/ Seiurus aurocapillus
Yellow-throated Vireo/ Vireo flavifrons
MAMM |Appalachian Cottontail/ Sylvilagus obscurus
High Shade BIRD  |Worm-eating Warbler/ Helmitheros vermivorus
High/Constant Humidity
(Microclimate) REPT |Northern Coal Skink/ Eumeces antracinus anthracinus
Large Decadent Trees BIRD |Eastern Wood Pewee/ Contopus virens
FUNGI |Sulphur Shelf/ Laetioporus sulphureus
Leaf Litter BIRD  |Worm-eating Warbler/ Helmitheros vermivorus
Ovenbird/ Seiurus aurocapillus
Mature forest Eastern Wood Pewee/ Contopus virens
Cerulean Warbler/ Dendroica caerulea
Red-headed Woodpecker/ Melanerpes erythrocephalus
Kentucky Warbler/ Oporornis formosus
Ovenbird/ Seiurus aurocapillus
American Redstart/ Setophaga ruticilla
Mid-age Forest Eastern Wood Pewee/ Contopus virens
Mid-age Forest BIRD  |Ovenbird/ Seiurus aurocapillus
Yellow-throated Vireo/ Vireo flavifrons
Moderate Shade P-DIC |Velvet Bushpea/ Thermopsis mollis var. mollis
P-MON |Wood Lily/ Lilium philadelphicum var. philidelphicum
Moist BIRD  |Worm-eating Warbler/ Helmitheros vermivorus
\Wood Thrush/ Hylocichla mustelina
Kentucky Warbler/ Oporornis formosus
P-MON |Spotted Coralroot/ Corallorrihiza maculata
Rafinesque's Big-eared Bat/ Corynorhinus (Plecotus) rafinesquii
Old Growth Condition MAMM |rafinesquii

Open (Little or No Shade)

BIRD

Summer Tanager/ Piranga rubra

P-DIC |Red-disked Sunflower/ Helianthus atrorubens
Wasioto Rosinweed/ Silphium wasiotense
Cutleaf Meadow-parsnip/ Thaspium pinnatifidum
P-MON |Purple Caric Sedge/ Carex purpurifera
P-MOS |Dog Paw Moss, Elegant Moss/ Dicranum scoparium
Open Forest Canopy BIRD |Least Flycatcher/ Empidonax minimus
Red-headed Woodpecker/ Melanerpes erythrocephalus
Summer Tanager/ Piranga rubra
P-DIC _|American Chestnut/ Castanea dentata
Open Forest Canopy P-DIC  |Sweet-fern/ Comptonia peregrina
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Association Habitat Modifier Class |Common/Species
Open
Midstory/Understory BIRD |Eastern Wood Pewee/ Contopus virens
Cerulean Warbler/ Dendroica caerulea
Acadian Flycatcher/ Empidonax virescens
Summer Tanager/ Piranga rubra
Yellow-throated Vireo/ Vireo flavifrons
P-DIC _|Cumberland Azalea/ Rhododendron cumberlandense
Rich Sall P-DIC _|American Chestnut/ Castanea dentata
P-MON |Spotted Coralroot/ Corallorrihiza maculata
Riparian BIRD |American Redstart/ Setophaga ruticilla
Rocky/Rocks P-DIC |Wafer Ash, Hop-tree/ Ptelea trifoliata
P-MON |Rough Dropseed/ Sporobolus clandestinus
REPT |Northern Coal Skink/ Eumeces antracinus anthracinus
Sandy Soil P-DIC |Sweet-fern/ Comptonia peregrina
Racemed Milkwort/ Polygala polygama var. polygama
Hairy Snout Bean/ Rhynchosia tomentosa
American Chaffseed/ Schwalbea americana
P-MON |Rough Dropseed/ Sporobolus clandestinus
Shrub/Sapling Condition [BIRD |Least Flycatcher/ Empidonax minimus
American Redstart/ Setophaga ruticilla
Shrub/Sapling Condition |BIRD |Ovenbird/ Seiurus aurocapillus
REPT _|Northern Coal Skink/ Eumeces antracinus anthracinus
Slope (hillside,
steepness) BIRD  |Worm-eating Warbler/ Helmitheros vermivorus

Ovenbird/ Seiurus aurocapillus

Snags > 6" dbh

Red-headed Woodpecker/ Melanerpes erythrocephalus

Tract Size (Area
Sensitive)

Cerulean Warbler/ Dendroica caerulea

Acadian Flycatcher/ Empidonax virescens

Swainson's Warbler/ Limnothlypis swainsonii

Worm-eating Warbler/ Helmitheros vermivorus

Ovenbird/ Seiurus aurocapillus

Tree and Snags (Cavity
Nesters)

Red-headed Woodpecker/ Melanerpes erythrocephalus

Trees > 20" dbh

Cerulean Warbler/ Dendroica caerulea

Upland (usually mesic to
dry, not subject to holding
water)

Cerulean Warbler/ Dendroica caerulea

Ovenbird/ Seiurus aurocapillus

Yellow-throated Vireo/ Vireo flavifrons

Water (Distance
Sensitive)

Acadian Flycatcher/ Empidonax virescens

American Redstart/ Setophaga ruticilla

REPT

Northern Coal Skink/ Eumeces antracinus anthracinus
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Viability Assessment Report
For
Dry-Xeric Oak Forest Habitat Association

Prepared by
Pamela J. Martin and Sharon K. Boedy
Daniel Boone National Forest

Description of Habitat Association:

Dry-xeric oak forests usually occur on very dry and infertile uplands, but can also occur on
steep, south-facing slopes or rock outcrops. Soils are usually coarse textured, and dry soil
conditions may prevail most of the year (USDA Forest Service, 1997). Two recognized
subtypes of dry-xeric oak forests occur in the South, a widespread subtype and a southern
subtype. Only the widespread subtype occurs on the Daniel Boone National Forest (DBNF).
Dominant species in this type include black oak, post oak, blackjack oak, chestnut oak,
scarlet oak and limited white oak. Water on these sites is primarily from surface sources
(rainfall). On some sites, limited amounts of ground water help maintain the sites. Sunlight,
which drives photosynthesis, is the major source of energy. Decay of vegetation and
byproducts of fires, which may pass through the dry-xeric oak habitat association, also
provides energy sources. Periodic surface fires are important for maintaining this community
type. Fires are thought to have burned frequently enough to restrict tree density and promote
the growth of shade intolerant grasses, forbs, and shrubs (USDA Forest Service, 1997).
Lightning fires occur, but are rare. Periodic tornadoes and flooding are probably the most
important natural disturbances today.

The dry-xeric oak forest is found in all the ecological provinces and sections throughout the
Hot Continental Division (220). The DBNF occurs in three of these ecological sections:
Interior Low Plateau and Highland Rim (222E), Cumberland Mountains (M221C) and
Northern Cumberland Plateau (221H). Dry-xeric oak habitat occurs in all three of these
ecological sections. On the DBNF, Interior Low Plateau and Highland Rim, dry-xeric oak
habitat occurs in the following landtype associations (LTAs) (USDA Forest Service, 1997a;
1996)

e Triplett Creek Knobs (222En002)
e Knob Flats (222En001) Land Type Association.

In the Cumberland Mountain ecological section of the DBNF, dry-xeric oak habitat occurs in
the following LTAs (USDA Forest Service, 1997a; 1996):

e Northern Jellico Mountains (M221Cd001).

The majority of the dry xeric oak habitat on the DBNF occurs in the Northern Cumberland
Plateau ecological province. In the Northern Cumberland Plateau, dry-xeric oak habitat
occurs in the following LTAs (USDA Forest Service, 1997a; 1996):
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e Northern Cliff / Karst (221Hb006)

e Northern Escarpment (221Hb004)

e Northern Low Hills / Cliff Transition (221Hb005)

e Central Knobstone Escarpment (221Hb001)

e Northern Rolling Hills (221He003)

e North Fork Kentucky Cliffs (221Hb003)

e Central CIiff (221Hb002)

e Southern Knobstone Escarpment (221He001)

e London-Corbin Plain Transition (221Hc007)

e Rockcastle Hills (221Hc005)

e London-Corbin Plain (221Hc006)

e Southern Cliff (221Hc003)

e Big South Fork Plateau (221Hc004)

e Low Hills (221He002)

e Low Hills / Rugged Hills Transition (221Ha002)

e Southern Middle Breathitt Rugged Hills (221Ha001).

On the DBNF, this forest type typically occupies ridges between the clifftops with pine,
on Dekalb and Hartsells soils derived from sandstone or on Gilpin and Whitley soils
derived from sandstone and shale. It is also widespread on drier Trappist soils derived
from Devonian black shale. On the DBNF, typical dominant species in this habitat
association are chestnut oak and scarlet oak. In successional stands, there appears to be a
general trend from pine species to scarlet oak to chestnut oak. Other frequent trees,
especially in the understory, include white pine, black gum and red maple. Frequent
small tree and shrub species include sourwood, mountain laurel, blueberry, and
rhododendron. In moister transitions, American holly, big leaf magnolia and devil’s
walking stick are found in this habitat association. Herb cover is largely restricted to
openings or on better soils with less undergrowth of ericaceous species and includes
ground pine, spotted wintergreen, whorled loosestrife, butterfly pea, dwarf cinquefoil,

dittany, foxglove, angelica, Maryland golden aster, sweet goldenrod, wavy leaf aster,
pink lady’s slipper and rattlesnake plantain (USDA Forest Service et al, 1989).

2 Dry-Xeric Oak
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Current Status of the Habitat Association on the Daniel Boone National For est

The dry-xeric oak forest types on the DBNF are tracked in the Continuous Inventory of Stand
Conditions (CISC) and are represented as chestnut oak (52), scarlet oak (59), and chestnut
oak - scarlet oak (60). The management codes in this forest type, dry-xeric oak, are defined
as follows:

(52) — 70+ percent of the dominant and co-dominant basal area is hardwood, and 50+
percent is chestnut oak;

(59) — 70+ percent of the dominant and co-dominant basal area is hardwood, and 50+
percent is scarlet oak, and

(60) — 70+ percent of the dominant and co-dominant basal area is hardwood, and 50+
percent of chestnut oak and scarlet oak (USDA Forest Service, 1992).

On the DBNF, approximately 665,000 acres are in forested land. Of this acreage,
approximately 6 percent or 39,856 acres are within the dry-xeric oak forest type, as
described. Utilizing the CISC database, the dry-xeric oak forest type occurring on the Daniel
Boone National Forest was further divided to represent age and acres (USDA Forest Service,
1998).

Table 1. Dry-xeric oak forest type represented by age and acres.

AGE ACRES AGE ACRES

0-10 2,942 81-90 8,846

11-20 949 91-100 4,646

21-30 326 101-110 1,859

31-40 233 111-120 557

41-50 329 121-130 32

51-60 1,130 131-140 108

61-70 8,326

71-80 9,973 TOTAL 39,856

Management Needs: Recommendations for the Conservation of Habitat to Ensure
Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. This would involve
maintaining a structured age class distribution with emphasis on maintaining a significant
component of habitat that contains the habitat modifiers required by various species.

e Evaluate habitats to determine those capable of supporting reintroduction of species at
risk.

3 Dry-Xeric Oak
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Rationale: Specific species management within this habitat association may require
reintroduction efforts to ensure continued persistence of that particular species or
group of species in this association.

Dry-xeric oak types need to be represented in a range of age classes.

o

Rationale: Dry-xeric oak makes up approximately 6 percent of the forest type on the
DBNF. The speciesidentified in this habitat association require a variety of age
classes, elevations and tract sizes. A range of age classes, along with their
accompanying attributes, is a necessary component of this habitat association. Age
distribution management along with implementation of best management practices
should ensure continued persistence of the species identified in this habitat
association.

Where applicable, leave project unit boundaries with irregular and feathered edges.

(0]

Rationale: Abrupt habitat changes can create barriers to wildlife passing through the
unit.

V. Management Needs. Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the Dry-Xeric Oak Habitat Association will need to be
implemented at a level sufficient to provide data to track the current condition of the habitat.
The following items are considered necessary to ensure that the association can be properly
evaluated and decisions supported.

Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should also be conducted in response to events
that have potential to alter the landscape i.e., windstorms, winter storms, and infestations
(high priority).

0}

Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

Employ GIS and vegetation management databases to track the condition and
composition of the Dry-Xeric Oak Habitat Association (high priority).

o0 Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS

coverage of stands should be adequate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makesthe
assumption that the inventory data collects the necessary information regarding
habitat modifiers.
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e Continue to implement R8 landbird monitoring program (high priority).

o Rationale: This monitoring programwill help track the persistence of the avian
speciesin this habitat association. Thismay be a critical element in documenting
avian species trends in this association. This monitoring program contains points
linked to this association it would be considered an excellent tool for both species-
specific and association monitoring.

References:

USDA Forest Service, 1992. Southern Region. Silvicultural examination and prescription field
book. U.S. Department of Agriculture, Forest Service, Southern Region. Atlanta, GA.

USDA Forest Service. 1996. Landtype association GIS coverage. U.S. Department of
Agriculture, Forest Service, Daniel Boone National Forest. Winchester, KY. Accessed
August 2001.

USDA Forest Service. 1997. Guidance for conserving and restoring old-growth forest
communities on National Forests in the Southern Region: report of the Region 8 old-growth
team. Forestry Report R8-FR 62. U.S. Department of Agriculture, Forest Service, Southern
Region. Atlanta, GA. 117 pp.

USDA Forest Service. 1997a. Landtype association map unit descriptions. Unpublished white
paper. U.S. Department of Agriculture, Forest Service, Daniel Boone National Forest.
Winchester, KY.

USDA Forest Service. 1998. Continuous inventory of stand condition (CISC). Unpublished data.
U.S. Department of Agriculture, Forest Service, Daniel Boone National Forest. Winchester,
KY.

USDA Forest Service, The Nature Conservancy, Kentucky State Nature Preserves Commission,
Kentucky Department of Fish and Wildlife Resources. 1989. Cooperative inventory of
endangered, threatened, sensitive and rare species, Daniel Boone National Forest, Stanton
Ranger District. Winchester, KY. 316 pp.
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Attachment A.

SpeciesList: Dry-Xeric Oak Habitat Association

Class Common/Species
ANIMALS
Birds Eastern Wood Pewee/ Contopus virens

Cerulean Warbler/ Dendroica caerulea

L east Flycatcher/ Empidonax minimus

Red-headed Woodpecker/ Melaner pes erythrocephal us
Summer Tanager/ Piranga rubra

Ovenbird/ Seiurus aurocapillus

| nsects Appalachian Grizzled Skipper/ Pyrgus wyandot
Regal Fritillary/ Speyeriaidalia

PLANTS

Dicots American Chestnut/ Castanea dentata
Chinquapin (generic)/ Castanea pumila
Allegheny Chinquapin/ Castanea pumila var. pumila
American Cow-wheat/ Melampyrum lineare
Cumberland Azalea/ Rhododendron cumberlandense
Hairy Snout Bean/ Rhynchosia tomentosa
American Chaffseed/ Schwalbea americana
Spiked Hoary-peal Tephrosia spicata
Cutleaf Meadow Parsnip/ Thaspium pinnatifidum
Velvet Bush Pea (generic)/ Thermopsis mollis
Velvet Bush Pea/ Thermopsis mollisvar. mollis

Monocots Pink Lady’ s-slipper/ Cypripedium acaule
Bearded Skeleton Grass/ Gymnopogon ambiguus
Wood Lily/ Lilium philadel phicum var. philidel phicum
Rough Dropseed/ Sporobolus clandestinus

M osses Dog Paw Moss, Elegant Moss/ Dicranum scoparium
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Attachment B.

Dry-Xeric Oak Forest Species/Habitat Relationships with Refer ences
ANIMALS

Birds

Eastern Wood Pewee — Contopus virens — This species preferred habitat is rather open mature
woodland in arather dry situation (Hamel, 1992). This species may be absent from younger,
second growth forest where an open midstory has not yet developed. 1n such habitat they often
frequent edges and road or stream corridors (Palmer-Ball, 1996). They typically utilize large
deciduous trees for the nest site but may use conifers in mixed forest types. This species may be
found in numbersin most major forest types examined in Kentucky (Mengel, 1965). The eastern
wood pewee would be attracted to the more open, dry conditions that are characteristic of dry-
xeric oak forests and would be attracted to the dominance of hardwoods for nesting.

Cerulean Warbler — Dendroica caerulea — This species would be primarily attracted to the
hardwood component of mixed pine-oak stands. Cerulean Warblers depend primarily on
extensive tracts of mature, relatively undisturbed, deciduous forest. These birds occur in
floodplains and upland sites that have large trees (> 20" dbh) in which to nest. Both nesting and
foraging take place in the canopies of hardwoods. Stands are usually somewhat open, with little
understory; however, according to Buehler and Nicholson, monitoring data suggest that breeding
territories in the Cumberland Mountains tend to have fewer canopy trees and greater shrub
coverage than those elsewhere (1997). The birds are rarely found in tracts less than 250 hectares,
whereas maximum population densities occur in tracts greater than 3000 ha (Buehler and
Nicholson 1997). Hamel gives a minimum tract size of 1750 ha (1992). The cerulean warbler
would be attracted to the dominance of hardwoods and the more open, dry conditions that are
characteristic of dry-xeric oak forests.

Least Flycatcher — Empidonax minimus — This is a species of open conditions; it israrely
encountered deep in the forest. Open, deciduous woods (particularly those that have been
disturbed by burning or logging), forest edge, fields with scattered large trees, and other habitats
that provide early successional conditions are utilized. During spring migration, Mengel
observed male birdsin alders and willows in a marshy, Laurel County meadow (1965). Most of
the breeding popul ation frequents elevations above 2500 feet. The least flycatcher would be
attracted primarily to the hardwood component of this forest and the more open conditions that
usually predominate in the dry-xeric sites.

Red-headed Woodpecker — Melaner pes erythrocephal us — Semi-open to open habitat with an
abundance of large (> 14" dbh), dead treesis preferred for both breeding and wintering purposes.
Relatively open, mature woods, swamps, clearings within mixed woodland, forest edges, and
places where groves of trees are present, such as park-like settings, are commonly used. On the
DBNF, the birds are often observed in pine-dominated stands that have been frequently burned
(L. Perry, pers. obs.). Nesting isin dead trees, or in dead limbs of live trees (Mengel 1965). This
species generally avoids mature closed canopy forest during the breeding season (Palmer-Ball
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1996). The red-headed woodpecker would be attracted to the more open, dry conditions that are
characteristic of dry-xeric oak forests and would be attracted to the presence of oaks for foraging.

Summer Tanager — Piranga rubra — Relatively dry sites, which tend to produce stands of a semi-
open condition, are frequented by this species. Uplands are commonly used, but the birds may
occur in avariety of habitats, including bottomlands and wooded residential areas. Forest types
range from hardwood to pine-hardwood stands of open to medium density. On the DBNF, the
birds are frequently found in mature, mixed pine stands that have been burned and undergone
midstory removal (L. Perry, pers. obs.). Oaks are often chosen for nesting, in open woodland or
forest edge and often over open spaces such as roads and clearings (Mengel 1965). The summer
tanager would be expected to occur in this habitat association primarily due to the more open
conditions that generally prevail in dry-xeric sites and also would be attracted to the oak
component of these forests for nesting.

Ovenbird — Seiurus aurocapillus — Mature and second growth forest conditions are utilized, on
dry to moderately moist sites with light to moderate understory. Birds are more common in
stands with closed canopies and open ground—This is a ground nesting species that foragesin
the leaf litter or on the soil. Mengel observed nests on logging roads and under small logs,
sheltered by ferns, on steep, mesophytic slopes (1965); however, Baker and Lacki note that birds
are more abundant in non-harvested than in harvested areas (1997). Upland stands and sloping
terrain are preferred, but avariety of deciduous and mixed (e.g., pine-oak) forest types are used.
Thisisaforest interior species having a minimum necessary tract size of 15 ha (Hamel 1992).
The ovenbird would be attracted to the dominance of deciduous trees and more open ground
conditions that are typical of dry-xeric oak forests.

| nsects

Appaachian Grizzled Skipper — Pyrgus wyandot — In Kentucky, Pyrgus wyandot is only known
from eastern shale barrensin Harlan County. Elsewhereit is known to occur in open areas near
woods, including valley bottoms, barrens, meadows, grassy hillsides and scrub oak openings. Its
food sources include wild strawberry, Canadian cinquefail, blueberry, and plants belonging the
rose family.

Regal Fritillary — Speyeria spedia — This butterfly was once considered common in the natural
grasslands, pastures and wet meadows of the northeastern United States. In the mid-west, fire-
maintained oak-pine barrens supplied significant amounts of habitat for the Regal Fritillary.
Food sources include violets, milkweeds, thistles, and other nectar producers. This speciesis
now considered to be extirpated from Kentucky.

PLANTS

Dicots

American Chestnut - Castanea dentata — American chestnut is far less common today than it
once was. A fungal disease introduced from Asiain 1904 decimated the speciesin about 30
years. The species sprouts prolifically and sprouts are still found through its range. American
chestnut once dominated much of what is now upland oak forest. On what is now Daniel Boone
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National Forest land, American chestnut was found on narrow sandstone and conglomerate
ridges along the edge of the escarpment and in the Redbird area. It was associated with chestnut
oak. Scarlet and black oaks replaced it on these sites. Today on the Daniel Boone National
Forest, sprouts are common to scarce on upper slopes and ridges near the escarpment and on
portions of the Redbird District. The species grows on acid soils that are generally poor, dry, and
located on sites subject to fire. It is believed that fire promoted the species.

Allegheny Chinquapin — Castanea pumila var. pumila — Thistree is found in dry upland oak or
oak-yellow pine forests. It usually occurs where midstory and shrub layers are sparse, or the
canopy is open. The species at |east somewhat adapted to fire, sprouting readily after fire. It may
respond to fire in the way American chestnut and oaks do.

American Cow-wheat — Melampyrum lineare (generic) — The taxonomy of American Cow-
wheat is somewhat confused with numerous uses by various authors. Following Medley (1993),
only the var. pectinatumis likely to present on the DBNF. Specimens not identified to variety
from the DBNF area are assumed to be this variety. Habitat details are described below for the
variety.

Cumberland A zalea— Rhododendron cumberlandense — This azaleais restricted to the central
Appaachian Mountains. It grows in open oak and oak-yellow pine forest, usually on dry, rocky
slopes or ridges. It usually occurs as scattered individuals, but may form small clumps. The
DBNF populations are in the same habitat. Most occurrences are in the Jellicos and on the
Redbird District.

American Chaffseed — Schwalbea americana — This plant occurs in two general kinds of
habitats, wet and dry. In al cases, soils are sandy and somewhat sterile. In wet habitats, the
combination of constant water and periodic fire maintain the site in an open condition. The
overstory isopen as are the midstory and shrub layers beneath it. Generally wet sites are grassy
with few shrubs. Periodic fire helps to maintain the open condition of the sites. It also playsa
rolein triggering flowering. This habitat type is not known from the DBNF. Dry habitats
likewise are open with athin overstory and open midstory and shrub layers. These sites are
generally amixture of forbs, grasses, and low shrubs. Some dry habitats are subjected to
periodic burns, which help to maintain the open condition. Fire here also helpsto trigger
flowering. In other dry habitats, the opennessis more edaphically controlled. The historic sites
on the DBNF fall into this group. Here fire would have triggered flowering. Other dry DBNF
sites could, with periodic fire, support Schwalbea populations.

Hairy Snout Bean — Rhynchosia tomentosa (var. tomentosa) — The hairy snout bean is found
throughout most of the southeastern US. It grows in dry, open, often sandy, oak or yellow pine
forest, at forest margins, in sandhills, and occasionally in mesic forest. The DBNF sitesare all in
warm season grassland, or low disturbed vegetation along roads or under powerline rights-of-

way.

Spiked Hoary-pea— Tephrosia spicata — This plant is a southern species with a number of more
northern stations. In is commonly found in dry to wet, open yellow pine or yellow pine-
hardwood forest, roadsides, clearings and fields. On the DBNF, the speciesisfound on
boulder/cobble bars along larger streams and rivers of the Cumberland River drainage. A few
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sites are known from sandy, sparsely shaded openings on ridges.

Cutleaf Meadow Parsnip — Thaspium pinnatifidum — The cutleaf meadow parsnip is associated
throughout its range with cal careous bedrock including limestone, siltstone, and dolomite. It isa
species of moderately shaded forestland. On the DBNF, it is found in open oak or oak-cedar
forest on limestone and cal careous siltstone on the Morehead District.

Velvet Bush Pea— Thermopsis mollis (generic) — The velvet bush pea exists as two varieties, a
piedmont variety discussed below, which isfound on in Kentucky, and a montaine variety. The
latter occurs in dry-mesic forest on slopes and ridges.

Velvet Bush Pea—Thermopsis mollis var. mollis— This variety is a Piedmont species that occurs
in the mountains and coastal plain aswell. It grows on sandy slopes and in dry oak or oak-yellow
pine forest usually on ridges. The DBNF sites, the only Kentucky locations, are on broad, sandy
ridges in dry-xeric to dry-mesic oak forest. The species only flowersin open areas such as along
roads or in tree gaps. It has been observed to form dense patches on disturbed sandy ground. The
rhizome is stout and several inches below the surface, suggesting along with the habitat, that fire
is beneficial for the species.

M onocots

Pink Lady’ s-slipper — Cypripedium acaule — This orchid occurs in acid forests or wetlands
(usually sphagnum bogs). On the DBNF, pink lady-slipper is found in upland oak and mixed
pine-oak woods, and occasionally on hummocks within seeps and streamhead wetlands. It occurs
in light to heavy shade, but does not seem to flower unlessin somewhat open conditions. This
species responds well to burning. It is not uncommon to find 3-dozen plantsin flower and as
many more in vegetation condition following afire where only a dozen or so were found before.
The species is experiencing collection pressure from root diggers. Digging of this speciesis not
permitted on the DBNF.

Bearded Skeleton Grass — Gymnopogon ambiguous — Bearded skeleton grass is a coastal plain
species that generally occursin dry, sandy, open forest. It may also occur in open grassland. On
the DBNF, it occurs in open warm season grassland and open, sandy ground with or without
light forest cover.

Wood Lily — Lilium philadel phicum var. philadel phicum — This plant occurs from New England
to NC and Kentucky. It isfound in open, usually dry forest or in open fields or warm season
grass areas. On the DBNF, it is know from open yellow pine-oak forest, roadsides, warm season
grassland, and old fields. It requires open conditions and is soon choked out by heavy cover of
herbaceous or woody species. Fire maintains its habitat and promotes the plant.

Rough Dropseed — Sporobolus clandestinus — Rough dropseed istall grass prairie species, which
also occurs on the coastal plain. It isfound in dry sandy soil of prairies, openings, barrens, and
along roadways and other rights-of-way. On the DBNF, the speciesisfound in McCreary and
Pulaski Counties on limestone cliffs and open, sandy yellow pine or yellow pine-oak forest.
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M osses

Dog Paw or Elegant Moss — Dicranum scoparium — is found throughout most of eastern North
America. It isrelatively common on shaded sandstone boulders, outcrops and cliffs. It also
occurs on soil in upland forest. It appears to require moderate shade and acid conditions, but will
live in moist to dry environments. The species is often subject to fire and frequently portions of
clumps are burned, but not the entire clump. The speciesis collected for the horticultural
industry. It may serve as arefugium for some species during fire events, and act as water
reservoir and soil stabilizer following fire.
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Attachment C.

Dry-Xeric Oak Habitat Association Matrix

Association Habitat Modifier Class Common/Species

Dry-Xeric Oak
5-Dry-Xeric Oak |Forest (blank) INSEC |Regal Fritillary/ Speyeria idalia

P-DIC  |Cow-wheat/ Melampyrum lineare

\Velvet Bushpea/ Thermopsis mollis var. mollis

Acidic Substrate P-MOS |Dog Paw Moss, Elegant Moss/ Dicranum scoparium
Basic Substrate P-DIC  |Cutleaf Meadow-parsnip/ Thaspium pinnatifidum
Drainage Good INSEC |Appalachian Grizzled Skipper/ Pyrgus wyandot

Regal Fritillary/ Speyeria idalia

Dry BIRD Summer Tanager/ Piranga rubra

P-DIC  |Spiked Hoary-pea/ Tephrosia spicata

P-MON |Pink Lady-slipper/ Cypripedium acaule

Bearded Skeleton Grass/ Gymnopogon ambiguus

Rough Dropseed/ Sporobolus clandestinus

Elevation (above 2300 ft) |BIRD Least Flycatcher/ Empidonax minimus

Fire Tolerant/Enhanced Least Flycatcher/ Empidonax minimus

Red-headed Woodpecker/ Melanerpes erythrocephalus

INSEC |Regal Fritillary/ Speyeria idalia

Forb/Grass Condition Regal Fritillary/ Speyeria idalia

P-DIC  |Velvet Bushpea/ Thermopsis mollis var. mollis

Mature forest BIRD Cerulean Warbler/ Dendroica caerulea

Red-headed Woodpecker/ Melanerpes erythrocephalus

Mid-age Forest Ovenbird/ Seiurus aurocapillus

Moderate Shade P-MON |Wood Lily/ Lilium philadelphicum var. philidelphicum

Open (Little or No Shade) [BIRD Summer Tanager/ Piranga rubra

INSEC |Appalachian Grizzled Skipper/ Pyrgus wyandot

Regal Fritillary/ Speyeria idalia

P-DIC  |Velvet Bush Pea/ Thermopsis mollis (generic)

P-MON |Pink Lady-slipper/ Cypripedium acaule

P-MOS |Dog Paw Moss, Elegant Moss/ Dicranum scoparium

Open Forest Canopy BIRD Least Flycatcher/ Empidonax minimus

Red-headed Woodpecker/ Melanerpes erythrocephalus

Summer Tanager/ Piranga rubra

P-DIC  |American Chestnut/ Castanea dentata

Chinguapin (generic)/ Castanea pumila

Allegheny Chinquapin/ Castanea pumila var. pumila

Cutleaf Meadow-parsnip/ Thaspium pinnatifidum

\Velvet Bush Pea/ Thermopsis mollis (generic)

Open Midstory/Understory [BIRD Summer Tanager/ Piranga rubra

P-DIC  |Cumberland Azalea/ Rhododendron cumberlandense




07/15/2003

Association Habitat Modifier Class Common/Species
Rocky/Rocks P-MON |Rough Dropseed/ Sporobolus clandestinus
Sandy Soil INSEC |Appalachian Grizzled Skipper/ Pyrgus wyandot

Regal Fritillary/ Speyeria idalia

P-DIC  |Hairy Snout Bean/ Rhynchosia tomentosa

American Chaffseed/ Schwalbea americana

P-MON |Rough Dropseed/ Sporobolus clandestinus

Shrub/Sapling Condition  [BIRD Least Flycatcher/ Empidonax minimus

INSEC [Regal Fritillary/ Speyeria idalia

Snags > 6" dbh BIRD Red-headed Woodpecker/ Melanerpes erythrocephalus

Tree and Snags (Cavity
Nesters) Red-headed Woodpecker/ Melanerpes erythrocephalus

Upland (usually mesic to
dry, not subject to holding
water) Cerulean Warbler/ Dendroica caerulea
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Viability Assessment Report
For
Dry-Xeric Cedar-Oak Forest Habitat Association

Prepared by
Pamela J. Martin and Sharon K. Boedy
Daniel Boone National Forest

Description of Habitat Association:

Eastern redcedar is among the first woody species to invade abandoned fields and areas
cleared. Eastern redcedar grows best on deep, moist, well-drained bottomland alluvial sites,
but rarely becomes dominant because it is quickly superseded by such species as persimmon,
sassafras and other species. On drier sites, succession to hardwoods slowly occurs, often over
afew hundred years. Overall, eastern redcedar is considered temporary and is eventually
succeeded by various hardwood types (Eyre, 1980). The Dry-Xeric Cedar-Oak Habitat
Association isidentified by the occurrence of eastern redcedar and associates, which occur
on level to gently rolling valley topography over limestone or dolomite parent material at low
elevations over much of the range of the species (SAMAB, 1996). On the Daniel Boone
National Forest (DBNF) and the Cumberland Plateau, eastern redcedar occursin similar
places, but also occurs on dry to xeric, rocky, limestone, dolomite, or calcareous siltstone
cliffs, slopes, and flats. These sites may occur at higher elevations and are more natural than
the widespread old field eastern redcedar thickets, and are the subject of thisreport. The dry-
xeric eastern redcedar communities grade into xeric oak communities on many sites.

The DBNF occursin three ecological sections: Interior Low Plateau and Highland Rim
(222E), Cumberland Mountains (M221C) and Northern Cumberland Plateau (221H). On the
DBNF, dry-xeric cedar-oak habitat occurs in the following landtype associations (LTAS) (see
USDA Forest Service, 1997a; 1996):

e Southern Knobstone Escarpment (221Hc001)
e Centra Cliff (221Hb002)
e Northern Escarpment (221Hb004).

On the DBNF, eastern redcedar appears to be a stable climax dominant only in a narrow zone
above dry limestone cliffs, on Fredonia soils mixed with outcrops. Water on these sitesis
primarily from surface sources (rainfall). On some sites, limited amounts of ground water
help maintain the sites. Sunlight, which drives photosynthesis, is the major source of energy.
Decay of vegetation and byproducts of fires, which may pass through the Dry-Xeric Cedar-
Oak Habitat Association, also provides energy sources. Frequently associated small trees and
shrubs include persimmon, hackberry, Carolina buckthorn, hoptree, shrubby St. John’s wort,
Carolinarose, downy juneberry, and rusty blackhaw. Typical herbaceous species include
purple cliffbrake, wall rue, golden aexanders, houstonia, false goldenrod and smooth aster.
Eastern redcedar habitat transitions into oak forest types above the steepest slopes, either on
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more deeply weathered limestone, on old sandy terraces, or on less cal careous bedrock.
Dominants include white oak, chinguapin oak, black oak and shumard oak. Hornbeam is
often dominant in the understory, with occurrences of redbud. Other woody species that have
been observed on dry-xeric cedar-oak sites are sugar maple, blue ash, dippery elm and
shagbark hickory. Herbaceous species include woolly blue violet, smooth rock cress, alum
root, downy wood mint, mullein foxglove, round leaved ragwort, elm leaved goldenrod and
Short’s aster (USDA Forest Serviceet a., 1988).

. Current Status of the Habitat Association on the Daniel Boone National For est

The dry-xeric cedar-oak forest types on the Daniel Boone National Forest are tracked in the
Continuous Inventory of Stand Conditions (CISC) and are represented as eastern redcedar
(35), eastern redcedar/ hardwood (11), and oak/ eastern redcedar (43). The management
codesin thisforest type, dry-xeric cedar-oak, are defined as follows (USDA Forest Service,
1992)

(35) = 70+ percent of the dominant and co-dominant basal areais softwood, and 50+
percent is eastern redcedar;

(11) = 50 to 69 percent of the dominant and co-dominant basal areais softwood, the
plurality of with is eastern redcedar;

(43) = 30 to 49 percent of the dominant and co-dominant basal areais softwood, the
plurality of which is eastern redcedar.

On the DBNF, approximately 665,000 acres are in forested land. Of this acreage,
approximately less than 1 percent or 88 acres have been identified as the dry-xeric cedar-oak
forest type as described. Utilizing the CISC database, the dry-xeric cedar-oak forest type on
the Daniel Boone National Forest was further divided by age and acres (USDA Forest
Service, 1998).

Table 1. Dry-xeric cedar-oak forest types by age and acres.

AGE ACRES
0-40 0
41-50 10
51-60 31
61-70 10
71-80 10
81-90 6
91-100 21
TOTAL 88

2 Dry-Xeric Cedar-Oak
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Management Needs: Recommendations for the Conservation of Habitat to Ensure
Species Viability

The desired future condition for this habitat association would be to provide amounts of
suitable habitat in the proper stages of succession to ensure that the species dependant on the
association have a high probability of persistence on the forest. Thiswould involve
maintaining a structured age class distribution with emphasis on maintaining a significant
component of habitat that contains the habitat modifiers required by various species.

e Dry-xeric cedar-oak types need to be represented on the DBNF.

o0 Rationale: Dry-xeric cedar-oak makes up less than 1 percent of the forest type on the
DBNF. The speciesidentified in this habitat association require a variety of
attributes. A range of age classes, along with their accompanying attributes, isa
necessary component of this habitat association. Age distribution management along
with implementation of best management practices should ensure continued
persistence of the species identified in this habitat association.

e Where applicable, leave project unit boundaries with irregular and feathered edges.

0 Rationale: Abrupt habitat changes can create barriers to wildlife passing through the
unit.

. Management Needs. Monitoring and Inventory to Ensure Species Viability

Monitoring and inventory of the Dry-Xeric Cedar-Oak Habitat Association will need to be
implemented at alevel sufficient to provide datato track the current condition of the habitat.
The following items are considered necessary to ensure that the association can be properly
evaluated and decisions supported.

e Inventory should be conducted in each stand (or analysis unit) at least once every 10
years. Stand (or analysis unit) inventory should also be conducted in response to events
that have potential to alter the landscapei.e., windstorms, winter storms, insect and/or
disease infestations (high priority).

o0 Rationale: Inventory to identify and update baseline data or assess changed
conditions after non-prescribed major disturbances. Inventory may be at the stand
level or larger units may be used (such as ecological or habitat units) aslong as the
data is sufficient to assess the required parameters. Current data from past inventory
work may need to be supplemented to include additional habitat modifier data. This
inventory may be part of the prescription process but should not be limited to project
planning efforts.

e Employ GIS and vegetation management databases to track the condition and
composition of the Dry-Xeric Cedar-Oak Habitat Association (high priority).

3 Dry-Xeric Cedar-Oak
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o0 Rationale: The use of FSVeg (CISC or best available science) in concert with our GIS
coverage of stands should be adequate to assess the composition, age class and
gpatial distribution of the pine habitat and habitat modifiers. This makesthe
assumption that the inventory data collects the necessary information regarding
habitat modifiers.

e Continue to implement R8 landbird monitoring program (high priority).

o Rationale: This monitoring program will help track the persistence of the avian
species in this habitat association. Thismay be a critical element in documenting
avian species trends in this association. This monitoring program contains points
linked to this association it would be considered an excellent tool for both species-
specific and association monitoring.
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Attachment A.

SpeciesList: Dry-Xeric Cedar-Oak Habitat Association

Class Common Name/ Species
ANIMALS
Bird Eastern Wood Pewee/ Contopus virens

Cerulean Warbler/ Dendroica caerulea

Least Flycatcher/ Empidonax minimus

Red-headed Woodpecker/ Melaner pes erythrocephal us
Summer Tanager/ Piranga rubra

Ovenbird/ Seiurus aurocapillus

Gastropods Pupillids/ Pupillidae
PLANTS
Dicots Mountain-lover/ Paxistima canbyi

Nettle-leaf Sage/ Salvia urticifolia
Cutleaf Meadow Parsnip/ Thaspium pinnatifidum

Gymnosperms Eastern Redcedar/ Juniperus virginiana var. virginiana

Monocots Juniper Sedge/ Carex juniperorum
Purple Caric Sedge/ Carex purpurifera
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Attachment B.

Dry-Xeric Cedar-Oak Forest Species/Habitat Relationshipswith References
ANIMALS

Birds

Eastern Wood Pewee — Contopus virens — This species preferred habitat is rather open mature
woodland in arather dry situation (Hamel, 1992). This species may be absent from younger,
second growth forest where an open midstory has not yet developed. 1n such habitat they often
frequent edges and road or stream corridors (Palmer-Ball, 1996). They typically utilize large
deciduous trees for the nest site but may use conifers in mixed forest types. This species may be
found in numbers in most major forest types examined in Kentucky (Mengel, 1965). Eastern
wood pewees would be primarily attracted to the open character frequently associated with dry-
xeric cedar-oak stands and would be particularly attracted by the hardwood (oak) component of
these forests.

Cerulean Warbler — Dendroica caerulea — Cerulean warblers depend primarily on extensive
tracts of mature, relatively undisturbed, deciduous forest. These birds occur in floodplains and
upland sites that have large trees (> 20” dbh) in which to nest. Both nesting and foraging take
place in the canopies of hardwoods. Stands are usually somewhat open, with little understory;
however, according to Buehler and Nicholson, monitoring data suggest that breeding territories
in the Cumberland Mountains tend to have fewer canopy trees and greater shrub coverage than
those elsewhere (1997). The birds are rarely found in tracts less than 250 hectares, whereas
maximum population densities occur in tracts greater than 3000 ha (Buehler and Nicholson
1997). Hamel gives a minimum tract size of 1750 ha (1992). Cerulean warblers would be
primarily attracted to the open character frequently associated with dry-xeric cedar-oak stands
and would be particularly attracted by the hardwood component of these forests.

Least Flycatcher — Empidonax minimus — This is a species of open conditions; it israrely
encountered deep in the forest. Open, deciduous woods (particularly those that have been
disturbed by burning or logging), forest edge, fields with scattered large trees, and other habitats
that provide early successional conditions are utilized. During spring migration, Mengel
observed male birdsin alders and willows in a marshy, Laurel County meadow (1965). Most of
the breeding popul ation frequents elevations above 2500 feet. Least flycatchers would be
primarily attracted to the open character frequently associated with dry-xeric cedar-oak stands
and would be particularly attracted by the hardwood component of these forests.

Red-headed Woodpecker — Melaner pes erythrocephal us — Semi-open to open habitat with an
abundance of large (> 14" dbh), dead treesis preferred for both breeding and wintering purposes.
Relatively open, mature woods, swamps, clearings within mixed woodland, forest edges, and
places where groves of trees are present, such as park-like settings, are commonly used. On the
DBNF, the birds are often observed in pine-dominated stands that have been frequently burned
(L. Perry, pers. obs.). Nesting isin dead trees, or in dead limbs of live trees (Mengel 1965). This
species generally avoids mature closed canopy forest during the breeding season (Palmer-Ball
1996). Red-headed woodpeckers would be primarily attracted to the open character frequently
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associated with dry-xeric cedar-oak stands and would also utilize the oak component of these
forests for food.

Summer Tanager — Piranga rubra — Relatively dry sites, which tend to produce stands of a semi-
open condition, are frequented by this species. Uplands are commonly used, but the birds may
occur in avariety of habitats, including bottomlands and wooded residential areas. Forest types
range from hardwood to pine-hardwood stands of open to medium density. On the DBNF, the
birds are frequently found in mature, mixed pine stands that have been burned and undergone
midstory removal (L. Perry, pers. obs.). Oaks are often chosen for nesting, in open woodland or
forest edge and often over open spaces such as roads and clearings (Mengel 1965) and therefore,
summer tanagers would be primarily attracted to the oak component of this habitat association.

Ovenbird — Seiurus aurocapillus — Mature and second growth forest conditions are utilized, on
dry to moderately moist sites with light to moderate understory. Birds are more common in
stands with closed canopies and open ground—This is a ground nesting species that foragesin
the leaf litter or on the soil. Mengel observed nests on logging roads and under small logs,
sheltered by ferns, on steep, mesophytic slopes (1965); however, Baker and Lacki note that birds
are more abundant in non-harvested than in harvested areas (1997). Upland stands and sloping
terrain are preferred, but avariety of deciduous and mixed (e.g., pine-oak) forest types are used.
Thisisaforest interior species having a minimum necessary tract size of 15 ha (Hamel 1992).
Ovenbirds would be primarily attracted to the oak component of this habitat association as well
as the dry-xeric conditions and sapling understory that is often found in cedar-oak stands.

Gastropods

Pupillids- The family Pupillidae contains a group of small (lessthan ¥in.) snails. On the Daniel
Boone, these snails are most often found in open limestone areas such as cedar glades. This
group appears to require sunlight and individuals can often be found in thin |eaf litter, the bare
areas at the base of cedar trees, on bare rock, or within the fine soil or moss mats that covers
these exposed areas.

PLANTS
Dicots

Mountain-lover -Paxistima canbyi — This plant is an Appalachian provinces species that occurs
on thin soils associated with [imestone (or other calcareous) cliffs. These sites are usually with a
hundred feet or so from the cliff edge, are dry, and tend to have a southerly (SE to NW) aspect.
The sites often have a closed canopy, but the midstory and shrub layers are thin and open. It
rarely isfound in old fields. At one site observed on private land, the cutting of the overstory
(usually eastern red cedar, Juniperus virginiana and oak species, Quercus spp.) resulted in a
thick coppice of tree and shrub species. Over atwo-year period, the Paxistima popul ation was
nearly eliminated. The speciesis probably not tolerant of fire.

Nettle-leaf Sage — Salvia urticifolia — The nettle-leaf sage is a species of the central and southern

Appalachians. It grows in dry-mesic forest or shrubby areas. The DBNF sites are in open, dry
oak woods on limestone.
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Cutleaf Meadow Parsnip — Thaspium pinnatifidum — Throughout its range, this plant is
associated with cal careous bedrock including limestone, siltstone, and dolomite. It is a species of
moderately shaded forestland. On the DBNF, it isfound in open oak or oak-cedar forest on
limestone and cal careous siltstone on the Morehead District.

Gymnosperms

Eastern Redcedar — Juniperus virginiana var. virginiana— This tree is known from eastern and
central North America. It is abundant in some areas, and often dominant on old fields, especially
those on basic substrates. In Kentucky, it iswidespread and not rare, but in most cases, it occurs
as a pioneer species following extensive, and often long-term disturbance. On the Forest, most
eastern redcedar occurs in more natural situations along dry limestone cliffs and flats, and rocky
flats, and on dry, rocky siltstone flats. In this habitat, the species is uncommon to rare on the
DBNF, and it is here that concerns for the species exist.

M onocots

Juniper Sedge — Carex juniperorum— Juniper sedge is known only from afew areas, but in a
range extending from Ontario, Canadato Kentucky. In the US, it is found on calcareous sites,
limestone or siltstone, usually associated with eastern red cedar and hence its name. It is not
known from the DBNF, but occurs nearby in habitat that is found on the forest. It can form dense
patches or occur in scattered plants in grasses and forbs. It occurs in the open areas between
cedar trees and appears to require moderate to high light. Light fire might be of benefit.

Purple Caric Sedge — Carex purpurifera — This sedge has a narrow range in the Central
Hardwoods area. It grows in mesic forests, primarily hardwood. On the DBNF, it is known from
several scattered locations all in dry-mesic oak or mixed mesophytic forest. Shade is moderate to
light.
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Dry-Xeric Cedar-Oak Habitat Association Matrix

Association [Habitat Modifier Class |Common/Species
6-Dry-Xeric |Dry-Xeric Cedar-
Cedar-Oak |Oak Forest (blank) BIRD Eastern Wood Pewee/ Contopus virens
Basic Substrate GASTR |Pupilids/ Pupillidae
P-DIC  |[Mountain Lover/ Paxistima canbyi
Cutleaf Meadow-parsnip/ Thaspium pinnatifidum
Drainage Good P-DIC  [Mountain Lover/ Paxistima canbyi
Dry BIRD Summer Tanager/ Piranga rubra
GASTR |Pupilids/ Pupillidae
P-GYM |Eastern Redcedar/ Juniperus virginiana var. virginiana
Elevation (above 2300 ft) [BIRD Least Flycatcher/ Empidonax minimus
Fire Tolerant/Enhanced Least Flycatcher/ Empidonax minimus
Red-headed Woodpecker/ Melanerpes erythrocephalus
Forb/Grass Condition P-MON |Juniper Sedge/ Carex juniperinum
Large Decadent Trees BIRD Eastern Wood Pewee/ Contopus virens
Mature forest Eastern Wood Pewee/ Contopus virens
Red-headed Woodpecker/ Melanerpes erythrocephalus
Ovenbird/ Seiurus aurocapillus
Mid-age Forest BIRD Eastern Wood Pewee/ Contopus virens
Ovenbird/ Seiurus aurocapillus
Open (Little or No Shade) Summer Tanager/ Piranga rubra
GASTR |Pupilids/ Pupillidae
P-DIC  |Nettle-leaf Sage/ Tragia urticifolia
P-MON |Purple Caric Sedge/ Carex purpurifera
Open Forest Canopy BIRD Least Flycatcher/ Empidonax minimus
Red-headed Woodpecker/ Melanerpes erythrocephalus
Summer Tanager/ Piranga rubra
P-DIC  |Cutleaf Meadow-parsnip/ Thaspium pinnatifidum
P-MON |Juniper Sedge/ Carex juniperinum

Open Midstory/Understory

BIRD

Eastern Wood Pewee/ Contopus virens

Summer Tanager/ Piranga rubra

Ovenbird/ Seiurus aurocapillus

Rocky/Rocks

P-GYM

Eastern Redcedar/ Juniperus virginiana var. virginiana

Shrub/Sapling Condition

BIRD

Least Flycatcher/ Empidonax minimus

Snags > 6" dbh

Red-headed Woodpecker/ Melanerpes erythrocephalus

Tree and Snags (Cavity
Nesters)

Red-headed Woodpecker/ Melanerpes erythrocephalus
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Viability Assessment Report
For
Dry-Mesic Mixed Pine-Oak Habitat Association

Prepared by
LyndaMillsand Tim Reed
Daniel Boone National Forest

Description of Habitat Association

The Dry-Mesic Mixed Pine-Oak Habitat Association can be found to some degree
throughout the Daniel Boone National Forest (DBNF). While represented on all districts, it is
most common on the southern portions of the forest. Over 88 percent of the acres classed in
this habitat association are located on the London, Somerset, and Stearns districts (USDA
Forest Service, 1998). This habitat association can be found in severa Land Type
Associations (LTAS) but it is most common in the Southern Cliff (221Hc003), Rockcastle
Hills (221Hc005), London-Corbin Plain (221Hc006) and Big South Fork Plateau
(221Hc004) LTAs. It isaso relatively common in the Central Cliff (221Hb002), Northern
Rolling Low Hills (221Hb005), London-Corbin Plain Transition (221Hc007), and along the
Northern Escarpment (221Hb004) LTAs (USDA Forest Service, 1997a).

This habitat association may occur in avariety of topographies. It is most typically found on
sandstone and shale ridgetops and slopes with a northerly or easterly aspect (Jones, 1988). It
may, however, occur on any slope and extend into drainages and flat bottomland areas. Soils
typically have a somewhat |loamy subsurface horizon, coarse texture, and are well drained.
Soil depths generally run from 5 to 40 inches on the ridges and 40 plus inches on the slopes.
Most sites will grade into mesic oak, southern yellow pine or xeric pine-hardwood sites
(SAMAB, 1996; Jones, 1988).

This association isamix of yellow pine-hardwood and hardwood-pine stands occurring on
dry to somewhat mesic sites and will typically have from 31 to 69 percent yellow pinein the
overstory (USDA Forest Service, 1998). Theratio of pine and hardwood speciesislargely a
product of the past disturbance regimes. The presence of hardwoods dominating many mixed
standsislikely due to the absence of historic disturbance regimes and changesin land use in
the majority of the sites over the past 75 to 100 years. Whereas past disturbance caused by
more Native American burning, frequent wildfires and historic use of these sites for farming,
grazing or heavy timber harvest may have encouraged the regeneration of shade-intolerant
oaks and pines, more recent events such as the suppression of fires and succession of these
sites to mature forest has favored shade-tolerant hardwoods other than oaks. The inclusion of
more mesic sites in this habitat association may also explain the abundance of hardwoodsin
many of these mixed stands.

Overstory species that commonly occur in this habitat association include: shortleaf pine,
pitch pine, white oak, chestnut oak, black oak, northern red oak, southern red oak, pignut
hickory, mockernut hickory, and yellow poplar (and historically, American chestnut).
Midstory associates include sourwood, redbud, sassafras, dogwood, blackgum, and red
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maple. The shrub layer is typically ericaceous with blueberry, huckleberry, and laurels
dominating the drier sites along with false Solomon’s seal and wild geranium in the more
mesic sites (USDA Forest Service, 1997; Jones, 1988). In mature stands, the midstory may
be rather dense and well developed unless the site has been repeatedly burned or disturbed in
some way that reduces the midstory component. The understory may be of moderate to low
density and dominated by shade tolerant species due to closed canopy conditions. Exceptions
are found where wide canopy breaks occur from natural disturbances or repeated burning.

. Current Status of the Habitat Association on the Daniel Boone National For est

Prior to the 2000-2001 southern pine beetle (SPB) epidemic, the DBNF had approximately
67,705 acres of forest areain the Dry-Mesic Mixed Pine-Oak Habitat Association (USDA
Forest Service, 1998). This represented about 10 percent of the total forested area on the
DBNF. However, it is believed that approximately 75 to 90 percent of the pine component
has been killed as aresult of the SPB epidemic. Asaresult, it islikely that approximately 2
percent of the total forested area on the DBNF is now in this habitat association. In 1998,
approximately 61 percent (41,320 acres) of this was greater than 70 years old and the age
classes less than 30 years old represented approximately 19 percent (12,909 acres) of this
association.

On the DBNF, this association is typically thought of as a pine-hardwood group dominated
by shortleaf pine-oak species. However, prior to the SPB epidemic, 55 percent of this
association was classed as hardwood-pine where hardwoods represent 51 to 69 percent of the
dominant and co-dominant species. Today, much more than 55 percent (due to the recent
pine mortality) islikely to fall within hardwood-pine forest types.

Most of the mixed pine-oak stands that fall within this habitat association contain little or no
advanced oak or shortleaf/pitch pine regeneration in the midstory or understory. Thisislikely
aresult of fire-suppression and lack of other disturbances that would allow adequate light to
reach the understory layer and stimulate oak and pine regeneration. As aresult, the midstory
layer of these stands is composed of high densities of species such as dogwood, redbud, red
maple and yellow poplar. The understories of these stands are generally completely shaded
and contain shade-tolerant shrubs and herbaceous plants.

On the southern portion of the forest where this association occurred most frequently, or
graded into other pine dominated associations, this association comprised a major portion of
the lands considered suitable for red-cockaded woodpecker (RCW) recovery. Although
stands with a higher component of hardwoods are | ess suitable for RCW use, many of the
stands contained a sufficient amount of yellow pine to provide suitable foraging and nesting
areas. This association usually occurs on sites with fair to good timber productivity and
therefore it has historically been managed to some degree for wood production.

The devastation from the SPB epidemic has caused the loss of the yellow pine component in
many of these formerly mixed pine-oak stands and will transform formerly mixed standsto
sites dominated by hardwoods. Today, most of these sites would not be classified as mixed
forest types because they do not contain at least 30 percent live yellow pine. This habitat
association currently consists primarily of young regeneration areas not yet impacted by the
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SPB and small, scattered areas of mature to mid-age mixed pine-hardwood that are quickly
being transformed into hardwood-dominated areas.

[11.Management Needs. Recommendationsfor the Conservation of Habitat to Ensure
Species Viability

A. Purpose and Need for Management of Dry-Mesic Pine-oak Communities

Recognition and management of mixed pine-hardwood types can produce a number of
benefits. Since the DBNF occurs within the range of several hardwood and yellow pine
species, many sites on the forest are well-suited to providing conditions conducive to
growing healthy stands of both yellow pine and desirable hardwoods. As aresult, many
sitesin the forest have likely been historically composed of a mix of pine and hardwood
species. Thisin-stand diversity of tree species composition, which provides amix of
conifers and deciduous hardwoods, has resulted in a high diversity of plants and animals
within these stands. Many of these wildlife and plant species (including those in
Attachment A) find suitable conditions within these stands because they are attracted to
either the yellow pine or the deciduous hardwood component of these stands, or in many
cases, to the disturbance regime (often, fire) that often maintains the mixed pine-oak
stand composition.

Within the Dry-Mesic Mixed Pine-Oak Habitat Association, the following conditions are
needed to ensure persistence of speciesidentified in Attachment A:

Acidic substrate Elevations above Leaf Litter Open Canopy Snags > 6" and >
2300° 20" dbh
SE to NW Aspect  Ericaceousshrubs ~ Mature Forest Open Midstory/ Snags of any size
Understory
Dense Shrub Periodic burning Mid-age Forest Rich soil Water nearby
Understory
Downed Logs Forb/Grass Moderate Shade Rocky areas Large tracts of
Conditions suitable habitat
Good Drainage Minimal forest Moist Conditions ~ Sandy Soils Treeswith
edge/Interior Cavities
Habitat
Poor Drainage High Shade Old Growth Shrub/Sapling Trees> 20" dbh
Conditions Conditions

Dry Conditions Large Decadent Open (Littleor no  Slopes/Steepness Upland Areas
Trees shade) areas

Many of these conditions (such as sandy soils, slope, drainage) are factors of geology and
topography and not normally influenced by standard forest management activities.
Where forest management activities may influence these conditions, however, standards
and guidelines are presented in this analysis to ensure that these conditions continue to be
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present within the Dry-Mesic Mixed Pine-Oak Habitat Association in order to ensure the
persistence of speciesidentified in Attachment A.

. Desired Future Condition
AGE CLASS

To provide for the greatest diversity and meet requirements of all specieslisted in
Attachment A, avariety of age classes within this habitat association are recommended.
The conditions represented by these various age classes provide important habitat
conditions for the specieslisted in Attachment A. For example, maintaining a component
of this habitat association in the 0 to 10 year old age class would provide for species that
require patches of bare ground, thickets, briars, vines and forbs, whereas, a 10 to 30 year
old component would better serve species that require taller, more dense, woody, shrubby
early successional habitat. Species that simply require brushy conditions, regardless of
stem density or type would be provided by both the O to 10 year and 10 to 30 year
component of this habitat association. Species that only prefer a component of this habitat
association in aforested condition that is dominated by trees of varying heights and
densities but do not require older trees for mast production and cavities or snags would
need a component of this habitat association greater than 20 years of age. Species most
dependent upon mature stands that provide cavity trees, large snags, and production of
acorns and pine seed would be best provided for by maintaining a component of this
habitat association greater than 80 years of age.

However, it is also recognized that the DBNF is currently well below the desired levels of
20 plus year old mixed forest types and has an unbalanced age class distribution of mixed
forest types as aresult of the SPB epidemic. The desired age class distribution is based
upon the viability needs of all the speciesin Attachment A and would ensure persistence
of all these species within the dry-mesic pine-oak community (assuming other
recommendations made in this analysis are implemented). However, because of the SPB
epidemic, it will be impossible to achieve this desired age class distribution within the
next planning period. The age class distribution over the next planning period is more
likely to reflect an increase in the 0 to 10 year old age class and a decrease in the 20 plus

The desired age class distribution of dry-mesic mixed pine-oak habitat.

Desired Successiona Class

percent desired in pine-hardwood forest
types*

percent desired in hardwood-pine forest
types*

Forest 0-10 years of age

~6 percent (1998-pre SPB levels)

~5 percent (1998 levels-pre SPB)

Forest 0-30 years of age

~27 percent (1998-pre SPB levels)

~16 percent (1998-pre SPB levels)

Forest 20-80 years of age

~45 percent (1998-pre SPB levels)

~50 percent (1998-pre SPB levels)

Forest 80 plus years of age

~42 percent (1998-pre SPB levels)

~42 percent (1998-pre SPB levels)

*Rationale for using 1998 levels: Monitoring of some species that are identified in Attachment A
(primarily birds) immediately before, during and after 1998 did not reveal any significant declines of these
species during that time period, therefore, it is assumed that age class distributions that existed during that
time period were adequate in ensuring persistence of these species on the forest and within this habitat

association.
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year old age class for this habitat association. As aresult, the age class distribution
expected over the next planning period is not likely to provide for short term persistence
of all these species on the DBNF, particularly those species that require large tracts of
mature pine-dominated forest. This desired age class distribution will provide for the
following habitat conditions within the Dry-Mesic Mixed Pine-Oak Habitat Association:
Dense shrub understory, large decadent trees, mature forest, mid-age forest, old growth
conditions, shrub/sapling conditions, and trees > 20" dbh.

OVERSTORY

The overall landscape composition of the DBNF is based upon many influences. Based
upon existing forest structure and needs of speciesidentified in Attachment A, the desired
forest composition of dry-mesic pine-oak habitat is as follows:

Desired level of DBNF that will beina 4.5 percent 1998
dry-mesic pine-hardwood forest type 1 percent likely in 2001 (-3.5 percent)
4-6 percent desired

Desired level of DBNF that will bein a 5.6 percent 1998
dry-mesic hardwood pine forest type 9.1 percent likely in 2001 ( plus3.5 percent)
4-6 percent desired

Total desired level of DBNF that will bein | 10 percent in 1998
adry-mesic pine-oak Habitat Association 10 percent likely in 2001
6-8 percent desired

These desired levels are based upon the assumption that the recommendations outlined in
this analysis are implemented. |mplementation of these recommendations will help assure
persistence of the speciesidentified in Attachment A.

MIDSTORY AND UNDERSTORY

It is desired that mixed pine-oak stands be somewhat self-sustaining. Thiswill require the
use of techniques, primarily burning and thinning, that will encourage advanced pine and
oak regeneration in the understory and create a somewhat open midstory. The use of
these techniques will likely create a midstory that contains species such as dogwood,
sourwood, sassafras and blackgum and an understory of sedges, grasses, grapes, bracken
fern, ericaceous shrubs such as huckleberries and blueberries, and mountain laurel. In the
more mesic pine-oak sites, the midstory and understory would be expected to be less
open and likely to contain more shade-tolerant species such as red maple and yellow
poplar with an understory dominated more by deciduous shrubs and herbaceous plants.

Genera Strategy to be Used to Meet Desired Future Condition (DFC):

The general strategy that should be taken to achieve the Desired Future Condition is to
implement future management that will favor oak in existing or historical hardwood-pine
stands and pinein existing or historical pine-hardwood stands. This may lead to some
stands becoming >70 percent hardwood or pine and being reclassified as upland
hardwood forest types or southern yellow pine types rather than “mixed” forest types. An
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exception to thiswill likely occur in cases where existing and historical hardwood-pine
sites are contiguous with areas being managed for species that require large tracts of pine
forest. Where the latter occurs, many of these hardwood-pine sites may be managed
towards pine-hardwood types (50-69 percent pine) or will maintain their hardwood-pine
classification.

. Habitat Association Genera Direction and Standards and Guiddlines

Forest-wide

General Direction: Create healthy dry-mesic pine-oak communities.

e Emphasize prescribed fire use in mixed forest types.

o

Rationale: Extensive research has shown that both the pine and oak components
of pine-oak stands respond favorably to somewhat open conditions created by
burning and the reduction of less fire tolerant woody competition. Open
conditions created by burning also benefit species identified in Attachment A that
require an open canopy, open midstory/ understory, or are fire
dependent/enhanced, and helps maintain an ericaceous and/or forb grass
condition in the understory.

¢ Implement periodic maintenance burns, including during the growing season to
control undesirable woody vegetation in mixed forest types. (RCW FEIS).

o

Rationale: Growing season burns will likely be the most effective in reducing
undesirable hardwood stem density in the understory. Consider restoration of
American chestnut in sites that lend themselves to this objective.

Rationale: American chestnut was historically a species dominant in the
overstory of this Habitat Association.

e Provide downed logs and large woody debris on the forest floor where this may be
limited naturally.

]

Rationale: Some species require the presence of down logs on the forest floor
within this habitat association and where the presence of down logs is not
provided due to natural events or as a result of forest management activities,
there should be an attempt made at restoring this habitat condition.

General Direction: Maintain or restore shortleaf or pitch pine dominance within
existing and historical pine-hardwood stands.

o

Rationale: Ensuring a pine dominance in pine-hardwood stands will contribute
to the overall availability of yellow pine across the landscape in levels that will
provide for the persistence of species that are restricted or dependent upon the

presence of stands of pines and other conifers. Shortleaf and pitch pines are the
desirable pine species because they are longer lived than Virginia pine and can
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provided habitat for species associated with the dry-mesic pine-oak community
over a longer period of time than Virginia pine-oak sites may provide.

Where pine-hardwood stands are considered not adequately stocked to maintain a >
50 percent pine overstory dominance, implement management that will increase the
pine stocking in the understory using a variety of methods such as controlled burning,
planting, releasing advanced regeneration, and other methods that may be applicable.

[e]

Rationale: Stands that contain less than 50 percent pine overstory would not be
considered pine-hardwood forest types. It is important to maintain a pine
dominance in some of these mixed stands in order to provide for species that
require contiguous pine habitat and for species that a restricted to pines for
foraging purposes (such as red-cockaded woodpecker). Periodic burning will
produce a better seedbed for pine regeneration and limit competition from species
that are less tolerant of burning that pines. Also improves habitat for fire-
tolerant/enhanced species. If burns are conducted prior to pine seed dispersal,
there is a greater chance that seed will fall on a site where it can successfully
sprout and remain viable. If burning cannot occur during this time, then burns
should focus on limiting the amount of non-desirable sprouts within the pine-
hardwood stands in order to maintain pine dominance in these sites. Once pine
stocking levels in the understory become adequate, controlled burning should be
curtailed to allow pine seedlings time to grow. Once pine stocking in the
understory reaches the desired level to maintain a >50 percent pine dominance,
burning should be curtailed so that young seedlings have a chance to grow
without being killed back by other burns. Pine regeneration generally needs to be
released from hardwood competition, especially in mixed sites.

Conduct site prep activities that will provide the best results for desired pine
regeneration such as implementing spring to early summer felling of non-desirable
residuals that are > 5 feet tall and allowing felled residuals to be allowed to dry until
early to mid-July before burning (Phillips and Abercrombie, 1987). Consider use of
herbicides or low intensity burning treatments to release pine seedlings.

[e]

Rationale: Site prep at this time will coincide with timing for better site prep
burns and follow-up planting. Allowing residuals to “cure” for a few months will
improve the effectiveness of a follow-up site prep burn. Studies show that burning
after July 1 has the greatest effectiveness on preparing a site for planting that
following winter and maximizes the consumption of residual slash on the ground
that could impede planting efforts and successful pine regeneration. By planting
after the burn, planting is easier to do and the seedlings have less competition
from other species. Also, planting in the winter and early spring is the best time
for seedlings to get established. Following planting, some sites may need follow-
up treatments to ensure that pine seedling are not out competed by less desirable
species.
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e A variety of regeneration methods may be used to restore or regenerate pine-
hardwood forest types, the most appropriate of which isto be determined by site-
specific objectives and needs.

o Rationale: Regeneration of some pine-hardwood forest types will provide habitat
for those species that require early successional forest as well as interior forest
edge conditions.

e All healthy shortleaf and pitch pines should be retained during stand restoration
activities, unless their density is greater than 70 sgquare feet of basal area, in which
case the desired trees should be thinned to improve pine regeneration in the
understory and improve the health of the stand. (RCW FEIS)

o Rationale: ‘“Restoration” implies that a shortleaf and pitch pine composition will
be restored to the site. If there is already a component of this desired species in
the stand, it should be retained, where it may provide a natural seed source, etc.,
unless its retention hampers further restoration of the site to a desired pine-
hardwood type.

e Maintain apine basal area of 40-110 square feet, depending on site and stand
condition and site objectives

°  Rationale: Depending upon objectives for the site, the BA may be relatively low
(40-50 BA if the site is managed as a pine-oak barrens, for instance) or it may be
relatively high (80-110 BA if the site is being managed to provide dense conifer
cover, or is in regeneration and densely stocked). An average BA of 40-110
(around 70BA ) would be desired in the majority of pine-hardwood sites. Varying
the basal area of stands will also provide a variety of shade conditions.

General Direction: Maintain or restore an oak component within existing and
historical hardwood-pine stands.

°  Rationale: Maintaining an oak component in these stands will ensure persistence
of those plant and animal species that require the hardwood component of a
mixed forest type, particularly oak, as well as species that require leaf litter on
the forest floor.

e A variety of regeneration methods and site prep techniques may be used to restore or
regenerate desired oak species while maintaining a mixed pine-oak composition, the
most appropriate of which isto be determined by site-specific objectives and needs.

°  Rationale: Regeneration of some hardwood-pine forest types will provide habitat
for those species that require early successional forest as well as interior forest

edge conditions.

1. Even-aged management is generally the preferred regeneration method for
regenerating oaks in mixed forest types.
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Rationale: Studies indicate that oaks require high amounts of sunlight for
successful regeneration, and these conditions are best provided in even
age management areas. Even-aged management will provide habitat for
species that require larger stands (generally > 10 acres) of early
successional forest habitat and for species that occupy areas with dense
shrub understories .

a) Clearcutting isthe preferred method on relativ